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have  been  defined,  and  engineering,  economic,  and  environmental  feasibility  of 
alternative  solutions  have  been  evaluated.  Study  included  extensive  field  and 
laboratory  work.  Data  were  gathered  on  fish,  sediment,  water,  macroinverte¬ 
brates,  plankton,  aquatic  plants,  mammals,  birds,  and  reptiles  in  the  area. 
Additionally,  efforts  were  made  to  secure  all  prior  existing  data. 

Analysis  of  data  provided  quantification  of  pollutant  transport  by  biological 
(food  chain)  and  physical  (mostly  hydrologic)  processes.  Data  collected 
during  the  current  study  have  been  compared  to  historical  data  to  determine 
extent  of  sediment  contamination  and  rate  of  movement  downstream.  Groundwater 
transport  has  been  evaluated. 

Principal  study  findings  include: 
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discussed. 
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QUALITY  ASSURANCE  PROGRAM 


KO _ OBJECTIVE 

The  objective  of  this  quality  assurance  program  was  to  utilize  procedures 
which  would  ensure  that  final  analytical  data  were  truly  valid  and 
representative  of  the  concentration  profile  for  the  media  analyzed. 

Data  from  this  program  were  used  to  assess  and  measure  the  precision  and 
accuracy  of  analytical  results  obtained  throughout  the  study  and  to 
identify  any  segment  of  the  total  effort  which  may  have  been  invalid. 

2 . 0  SCOPE 

The  scope  of  this  program  covered  the  intralaboratory  quality  control 
procedures  used  in  Stewart  Laboratories,  Inc.  (SLJ),  Environmental 
Protection  Agency  (EPA) ,  and  in  the  Tennessee  Valley  Authority's 
Laboratory  Branch  (TVA) .  It  also  covered  the  interlaboratory  quality 
control  procedures  for  the  data  generated  by  SLI  and  the  EPA  Region  IV 
Laboratory  Services  Branch. 

1.0  PROCEDURES  AND  RESPONSIBILITIES 

3.1  Samples  and  field  data  sheets  were  received  by  TVA  from 
various  field  crews  as  detailed  in  the  seven  individual  task 
workplans.  The  samples  were  inventoried,  irregularities 
noted,  laboratory  worksheets  prepared,  and  TVA  analysts 
instructed  on  the  preliminary  sample  preparation  procedures. 

3.2  Special  studies  were  designed  by  TVA  to  ensure  that  samples 

were  prepared  properly  and  that  their  analyses  would  yield 
usable  results.  These  studies  were  discussed  with  the  Corps 
of  Engineers  (CORP)  and  Water  and  Air  Research,  Inc.  (WAR)  to 
get  general  concurrence  before  they  were  conducted. 


On  approximately  10  percent  of  the  samples  analyzed,  a  second 
aliquot  was  removed  by  SLI  and  used  as  a  "blind  sample"  for 
the  analysis  of  all  six  isomers  of  DDTR. 

With  some  batches  of  sediment,  water,  and  fish  samples,  a 
"pooled"  sample  having  an  established  concentration  was 
submitted  for  long-term  quality  control  purposes. 

Data  on  laboratory  worksheets  were  received  by  TVA  from  the 
various  laboratories  and  the  data  consolidated  onto  a  master 
laboratory  worksheet.  Alter  these  tabulated  data  were  reviewed 
for  completeness  and  reasonableness,  copies  were  sent  to  the 
CORP,  WAR,  and  appropriate  task  leaders  within  the  Tennessee 
Valley  Authority.  If  irregularities  in  the  data  were  observed, 
the  responsible  laboratory  was  asked  to  either  assist  in 
resolving  the  discrepancies  or  reanalyze  the  samples  in 
question . 

The  tabulated  d3ta  were  coded  and  stored  in  a  computer  by 
TVA.  Final  computer  printouts  were  proofed  against  the  raw 
data . 

All  quality  control  charts  were  reviewed  by  TVA  to  ensure 
that  the  analytical  procedure  was  "in  control"  during  the 
analysis.  TVA  made  a  preliminary  review  of  split  sample  data 
and  attempted  to  resolve  any  discrepancies  before  these  data 
were  statistically  evaluated. 

A  statistical  evaluation  of  the  split  sample  data  was  performed 
by  WAR.  Conclusions  regarding  significant  differences  between 
STEWART  and  EPA  data  were  made  based  on  the  results  of  these 
evaluations  along  with  the  intralaboratory  quality  control 
data  and  the  results  from  the  "pooled"  samples. 


4.0 


IUA1ITY  CONTROL  METHODS 


4. 1  Intralaboratory  Control  Charts 

4.1.1  SLI  Quality  Control  Procedures--A  mid-range  standard  was 
analyzed  throughout  the  analysis  run  as  every  tenth  determina¬ 
tion  (in  some  projects  every  seventh  determination).  Results 
of  these  analyses  were  plotted  on  control  charts  with  control 
limits  generated  through  past  analysis  of  samples  or  standard 
reference  material.  The  upper  and  lower  control  limits  (UCL 
and  LCL)  were  defined  as  +  15percent  bias,  while  upper  and  lower 
warning  limits  (UWL  and  LWL)  were  set  at  +  lOpercent  bias.  The 
results  were  plotted  daily  on  the  control  charts.  It  was  a 
standard  policy  to  reanalyze  all  samples  determined  during  a 
period  shown  to  be  "out-of-control." 

4.1.2  TVA  Quality  Control  Procedures 

4. 1.2.1  Evaluation  of  Accuracy 

4.  1.2. 1.1  The  data  for  accuracy  quality  control  charts  were  generated  by 
analyzing  actual  samples  spiked  with  a  known  amount  of  analyte. 
The  percent  recovery  was  determined,  and  100  percent  was  sub¬ 
tracted  from  it  to  obtain  percent  bias.  This  value  was  plotted 
on  a  control  chart  indicating  upper  and  lower  warning  and 
control  limits. 

4. 1.2. 1.2  The  limits  for  accuracy  control  charts  were  calculated  from 
actual  recovery  data  for  large  batches  of  samples  (nominally, 
at  least  20).  From  the  individual  values  of  percent  bias 
(x^),  the  mean  (x)  and  standard  deviation  (SD)  are  calculated. 
The  warning  limits  (UWL  and  LWL)  and  control  limits  (UCL  and 
LCL)  are  x  +1  SD  and  x  +2  SD,  respectively. 
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4. 1.2. 1.3  Two  consecutive  points  or  repeated  points  outside  the  warning 
limits  (+1  SD)  required  a  close  examination  of  the  system  to 
prevent  it  from  going  out  of  control.  The  analysis  was  "out 
of  control"  when  any  point  fell  outside  the  control  limits 
(±2  SD).  It  was  a  standard  policy  to  reanalyze  all  samples 
determined  during  a  period  shown  to  be  out-of-control. 

4. 1.2.2  Evaluation  of  Precision 

4. 1.2.2. 1  The  data  for  precision  quality  control  charts  were  generated 
by  analyzing  actual  samples  in  duplicate.  The  difference 
between  the  two  values  (x^)  was  multiplied  by  0.89  to  obtain 
the  standard  deviation  (SD) .  The  standard  deviation  times 
100  divided  by  the  mean  of  the  duplicate  values  yielded  the 
relative  standard  deviation  in  percent  (%  RSD) ,  the  unit  used 
in  plotting  precision  control  charts. 

4. 1.2. 2. 2  The  limits  for  precision  control  charts  were  calculated  from 
actual  precision  data  for  large  batches  of  samples  (nominally, 
at  least  20).  From  the  individual  values  of  relative  standard 
deviation  (xp,  the  mean  (x^)  and  standard  deviation  (SD) 
were  calculated.  The  upper  warning  and  control  limits  (UWL 
and  UCL)  were  x  +  1  SD  and  x  +  2  SD,  respectively. 

4. 1.2. 2. 3  Two  consecutive  points  or  repeated  points  outside  the  warning 
limit  required  corrective  action.  The  analysis  was  out-of¬ 
control  when  any  point  fell  outside  the  control  limits.  It 
was  a  standard  policy  to  reanalyze  all  samples  determined 
during  a  period  shown  to  be  out-of-control. 


t 
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4.1.3 

4. 1.3.1 

4. 1.3. 1.1 


4. 1.3. 1.2 


4. 1.3. 1.3 

4. 1.3. 2 


4.2 

4.2.1 


4.3 
4.3.  I 


EPA  Quality  Control  Procedures 
Evaluation  of  Accuracy 

A  reagent  blank  was  analyzed  with  each  set  of  samples 
(12  samples  or  less)  to  determine  if  any  contamination  prob¬ 
lems  existed. 

A  reagent  blank,  spiked  with  the  DDTR  compounds,  was  analyzed 
with  each  set  of  samples.  The  percent  recoveries  are  listed  in 
Table  1. 

Analytical  standards  of  all  DDTR  compounds  were  analyzed  on 
the  GC/EC  after  every  fifth  sample. 

Evaluation  of  Precision 

One  sample  was  analyzed  in  duplicate  with  each  set  of  samples. 

The  difference  between  the  two  values  (x^)  was  multiplied  by 
0.89  to  obtain  the  estimated  standard  deviation  (SD).  The 
standard  deviation  times  100,  divided  by  the  mean  of  the 
duplicate  values,  yielded  the  relative  standard  deviation  in 
percent  (%  RSD) .  This  precision  data  is  listed  in  Table  1. 
Intralaboratory  Blind  Reference  Samples 

Standard  aqueous  reference  samples  (SRM)  supplied  by  Environmental 
Resource  Associates  (ERA)  having  a  certified  concentration  of 
one  of  the  DDT  isomers  were  analyzed  as  blind  samples  by  SLI 
with  each  analysis  batch  containing  20  or  more  samples.  These 
results  were  used  to  provide  a  measure  of  the  accuracy  with 
each  batch  of  samples  analyzed. 

Intralaboratory  Blind  Split  Samples 
Laboratory  Procedure 

The  SLI  project  director  or  QC  coordinator  prepared  a  second 
aliquot  from  the  original  sample  and  assigned  new  numbers  to 
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all  the  samples  in  the  batch,  and  the  samples  inserted  into 
the  analytical  stream.  Ten  percent  of  the  samples  were 
analyzed  as  blind  replicates.  These  blind  split  data  were 
subjected  by  SLI  to  a  specialized  statistical  treatment  which 
determined  if  significant  differences  existed  between  the  set 
of  original  samples  and  the  corresponding  set  of  splits. 

4.3.2  Statistical  Evaluation  of  Blind  Split  Data 

In  addition  to  the  analysis  noted  above,  blind  split  results 
were  analyzed  by  using  the  concept  of  percent  relative  error 
which  is  defined  as  the  difference  between  two  replicate 
samples  divided  by  the  mean  of  the  samples  expressed  as  percent. 
It  is  calculated  as  follows: 


*  — -  {sg- 1  i  sflHl 200 

Percent  relative  error  can  vary  only  between  -200  and  +200. 
A  helpful  way  of  conceptualizing  relative  error  is  to  con¬ 
sider  its  relationship  to  the  ratio  of  the  samples.  This 
relationship  can  be  calculated  as  follows: 


r  ti  samPle  1  _  200  +  %  relative  error 
a  0  sample  2  -  {200  -  %  relative  error 


Representative  values  are  as  follows: 


Rati0  HSllel 

sample  2 

0 

X  Relative 
Error 

Rati0  sajElel 

sample  2 

0D 

%  Relative 
Error 

-200 

200 

0.01 

-196 

100 

196 

0.10 

-164 

10 

164 

0.20 

-138 

5 

133 

0.33 

-100 

3 

100 

0.50 

-  67 

2 

67 

0.67 

-  40 

1.5 

40 

0.83 

-  18 

1.2 

18 
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In  the  calculation  of  percent  relative  error  it  was  necessary 
to  adopt  some  convention  regarding  the  evaluation  of  "less 
than  detection  limit"  values  for  some  isomers  in  calculating 
DDTR  values.  It  was  decided  that  average  DDTR  values  would 
be  used,  i.e.,  that  "less  than"  values  would  be  assumed  to 
be  one-half  the  detection  limit.  In  some  cases  the  range  of 
possible  results  that  could  be  obtained,  based  on  how  "less 
than"  values  were  considered,  made  it  impossible  to  conclude 
which  sample  was  larger.  This  occurred  most  often  where 
concentrations  were  very  low.  It  was  decided  that  these 
sample  pairs  yielded  no  valid  information  regarding  relative 
results  and  such  pairs  were  not  considered  in  average 
relative  error  calculations.  In  evaluating  blind  split 
samples,  the  order  of  the  samples  was  assumed  to  be 
immaterial.  Thus  the  absolute  value  of  the  relative  error 
was  utilized. 

4.4  Interlaboratory  "Pooled"  Sample 

4.4.1  "Pooled"  Water  Sample--A  "pooled"  water  sample  was  prepared 
by  spiking  19  liters  of  deionized  water  with  all  isomers  of 
DDTR  (except  p,p',  DDD)  to  obtain  a  calculated  DDTR  concentra¬ 
tion  of  25  pg/L.  A  total  of  38  aliquots  containing  500  mL 
each  were  removed  and  stored  at  4°C.  Samples  were  submitted 
with  some  batches  of  water  samples  for  long-term  quality  control 
purposes . 

4.4.2  "Pooled"  Sediment  Samples--A  "pooled"  sediment  sample  was 
prepared  by  compositing  eight  quarts  of  sediment  collected 
from  Indian  Creek  mile  2.5.  The  sample  was  mixed  by  inter¬ 
mittently  stirring  by  hand  for  three  days.  The  sample  was 
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then  mixed  for  thirty  minutes  with  a  hand  mixer.  The  sample 
was  then  quartered  and  the  first  and  third  quarter  removed 
and  mixed.  The  same  was  repeated  with  the  second  and  fourth 
quarter.  The  quartering  process  was  repeated  several  times. 
After  the  mixing  was  complete,  50-gram  aliquots  were  removed 
and  frozen  in  aluminum  pans.  Samples  were  submitted  with 
some  batches  of  sediment  samples  for  long-term  quality  control 
purposes . 

4.4.3  "Pooled"  Fish  Sample 

4.4.3. 1  Several  channel  catfish  which  were  collected  from  Tennessee 
River  mile  283  were  fileted,  skinned,  and  shipped  to  TVA. 

The  fish  filets  were  allowed  to  partially  thaw  and  then 
passed  through  a  Hobart  meat  grinder  (1/8"  porosity).  The 
blended  fish  was  caught  in  a  stainless  steel  pan,  quartered, 
and  reground  taking  in  order  the  first,  third,  second,  and 
then  the  fourth  quarters.  This  procedure  was  repeated  five 
times.  Approximately  50-gram  aliquots  were  weighed  into 
aluminum  pans  and  frozen.  These  were  used  for  the  low  concen¬ 
tration  "pooled"  fish  sample. 

4. 4. 3. 2  The  procedure  used  above  was  repeated  using  channel  catfish 
from  Indian  Creek  mile  0. 5-6.0  to  obtain  a  control  sample 
with  a  high  concentration  of  DDTR. 

4. 4. 3. 3  Both  high  and  low  "pooled"  fish  samples  were  submitted  with 
some  batches  of  fish  samples  for  long-term  quality  control 


purposes . 
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4.5 

4.5.1 

4.5. 1.1 


4. 5. 1.2 


4.5. 1.3 


4.5. 1.4 


Interlaboratory  Split  Samples 

Procedure 

Water 

On  approximately  10  percent  of  the  samples  received  by  TVA, 
aliquots  were  sent  to  EPA  and  SLI  for  DDTR  analysis  to  deter¬ 
mine  interlaboratory  precision.  These  samples  were  prepared 
by  compositing  using  a  churn  splitter  (see  section  5. 1.3.1) 
and  removing  two  aliquots  for  analysis. 

Sediment 

Sediment  samples  were  composited  and  thoroughly  mixed  to 
assure  a  homogeneous  sample  (see  section  5.2.3. 1).  On  approxi¬ 
mately  10  percent  of  the  samples,  after  the  sample  had  been 
uniformly  mixed,  two  aliquots  were  removed.  These  two  aliquots 
were  sent  for  analysis  to  EPA  and  SLI  to  determine  interlabora¬ 
tory  precision. 

Fish  and  Vertebrates 

Each  fish  or  vertebrate  sample  was  homogenized  by  either  dicing 
or  blending.  On  10  percent  of  the  samples,  two  aliquots  of  the 
well-mixed  fish  were  removed  and  sent  to  EPA  and  SLI  for 
interlaboratory  precision. 

Plankton,  Benthos,  and  Aufwuchs 

The  sample  size  for  all  the  plankton  samples  and  the  majority 
of  the  benthos  and  aufwuchs  samples  collected  were  too  small 
to  allow  splitting  for  interlaboratory  precision.  On  all  the 
benthos  and  aufwuchs  samples  that  were  large  enough  to  split, 
the  samples  were  first  homogenized,  then  divided  into  two 
aliquots  and  sent  to  EPA  and  SLI  for  analysis. 
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4.5. 1.5  Plants 

Since  it  would  have  been  difficult  to  split  the  plant  samples, 
it  was  decided  that  all  the  plaut  samples  would  be  sent  to  SLI 
for  preparation  and  analysis.  After  the  initial  step  in  the 
procedure  where  the  samples  were  blended  in  the  solvent, 

10  percent  of  the  sample  extracts  were  split  and  returned  to  TVA. 
These  extracts  were  in  turn  sent  to  EPA  for  interlaboratory  quality 
control. 

4.5.2  Statistical  Evaluation  of  Interlaboratory  Split  Data 

Interlaboratory  split  data  were  analyzed  using  percent  relative 
error  to  determine  if  bias  existed  between  SLI  and  EPA.  This 
procedure  is  explained  in  Section  4.3.2. 


5.0 


RESULTS  AND  DISCUSSION 


5.1 

5.1.1 

5. 1.1.1 


Water  Samples 
I ntra laboratory  Data 

Quality  Control  Charts — Intralaboratory  control  charts  for 
DDTR  analyses  were  performed  by  SLI  as  described  in 
section  4.1.1.  During  one  analytical  run  on  August  27,  1979, 
while  analyzing  Task  3  sediment  and  water,  the  control  chart 
data  points  fell  beyond  the  warning  limits  on  the  control 
charts  as  a  result  of  an  antecedent  power  outage  due  to  road 
construction  near  the  laboratory.  As  soon  as  the  instrumenta¬ 
tion  systems  were  allowed  to  equilibrate,  stable  conditions 
returned.  In  another  case,  one  "out-of-control"  period 
occurred  on  September  14,  1979,  while  analyzing  Task  4  sedi¬ 
ments  and  Task  6  water  samples.  Many  of  the  samples  from  these 
tasks  contained  high  concentrations  of  DDTR  and  had  contaminated 


the  auto  sampler.  The  system  was  shut  down  and  cleaned 
extensively.  When  normal  operating  conditions  were  again 
established,  all  samples  which  had  been  analyzed  on 
September  14,  1979,  were  reanalyzed.  There  were  no  other 
"out-of-control"  situations  either  in  SLI  or  TVA  that  occurred 
during  the  analysis  of  water  samples.  The  completed  control 
charts  were  placed  in  TVA  files  and  are  available  for  future 
inspections. 

Reference  Samples--Blind  aqueous  reference  samples  supplied 
by  Environmental  Resource  Associates  were  inserted  into  the 
analytical  stream  by  Stewart  as  described  in  section  4.2. 

They  were  analyzed  with  each  batch  of  samples  to  assure  the 
consistency  of  the  data.  These  data  are  tabulated  in  Table  2, 
along  with  the  TVA  project  number  with  which  the  reference 
samples  were  analyzed.  A  list  of  the  TVA  project  numbers  and 
the  type  and  task  number  of  the  samples  analyzed  on  that 
project  is  given  in  Table  3. 

Since  several  types  of  samples  were  analyzed  during  one 
project,  along  with  the  reference  material,  it  was  impossible 
to  separate  the  results  from  the  reference  material  by  the 
type  of  samples  analyzed  for  the  purpose  of  determining  the 
intralaboratory  accuracy  for  each  type  of  material  analyzed. 

The  average  recovery  for  all  the  reference  material  analyzed 
during  the  DDT  project  was  93  +14  percent.  The  recoveries  ranged 
from  a  low  of  69.2  percent  and  a  high  of  126  percent.  A  statis¬ 
tical  summary  of  the  reference  data  is  given  in  Table  4. 
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5. 1.1. 3  Blind  Split  Samples — Intralaboratory  blind  split  samples  were 
analyzed  as  described  in  section  4.3.1.  DDTR  analyses  were 
performed  on  three  types  of  water  samples.  The  entire  water 
sample  was  analyzed  as  is  (total  water),  the  solids  in  the 
water  were  analyzed  (suspended  solids),  and  filtered  water 
samples  (dissolved  water)  were  analyzed.  Blind  split  samples 
within  SLI  were  analyzed  for  total  and  filtered  water  samples. 
The  results  are  shown  in  Tables  5  and  6.  Many  samples  had 
concentrations  at  or  below  detection  limits  making  it  impos¬ 
sible  to  determine  which  of  the  pair  of  values  was  higher.  Mean 
absolute  relative  error  was  determined  using  only  sample  pairs 
where  one  value  could  be  determined  to  be  different  from  the 


5. 1.1. 4 


5.1.2 


5. 1.2.1 


other.  With  this  procedure,  mean  absolute  relative  error  was 
determined  to  be  12  percent  for  total  water  samples  and  16  percent 
for  filtered  water  samples.  These  relative  error  values  corres¬ 
pond  to  mean  sample  ratios  of  1.13  and  1.17,  respectively. 

"Pooled"  Water  Samples--A  "pooled"  water  sample  was  prepared 
as  directed  in  section  4.4.1.  Replicate  water  samples  were 
not  submitted  to  either  EPA  or  SLI  to  determine  intralaboratory 
precision. 

Interlaboratory  Data 
"Pooled"  Water  Samples 


A  total  of  fifteen  "pooled"  water  samples  were  analyzed  by 
SLI  and  eight  by  EPA.  These  results  are  tabulated  in 
Table  7.  Part  of  these  samples  were  analyzed  after  the 
analytical  methodology  for  the  analysis  of  water  had  been 
modified  to  include  the  addition  of  salt  before  extraction 
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(see  section  5. 1.3.4).  SLI  obtained  a  mean  concentration  of 
15.4  +2.7  pg/L  before  the  methodology  change  on  eight  "pooled" 
samples  and  19.7  +1.5  on  seven  "pooled"  samples  after  the  pro¬ 
cedural  change.  This  is  a  significant  increase  in  DDTR  recovery 
(significance  level  is  <0.01)  using  the  modified  analytical 
procedure.  EPA  obtained  a  mean  concentration  of  15.3  +2.7  pg/L 
on  six  "pooled”  water  samples  before  the  methodology  change. 

On  two  "pooled”  samples  analyzed  by  EPA  after  the  methodology 
change,  a  mean  concentration  of  21.3  was  obtained. 

5. 1.2.2  Split  Samples 

Total  water,  suspended  solids,  and  filtered  water  samples 
were  split  between  SLI  and  EPA.  The  results  are  shown  in 
Tables  8-10.  Mean  percent  relative  error  was  calculated  using 
only  sample  pairs  where  one  result  was  definitely  different 
from  the  other.  The  values  were  0  percent,  7  percent,  and 
6  percent,  respectively,  for  the  three  sample  types.  Relative 
errors  greater  than  1.0  denote  SLI  results  higher  than  EPA. 

5.1.3  Special  Studies 

5.1.3. 1  Use  of  the  Churn  Splitter 

5. 1.3. 1.1  Objective--During  the  preparation  of  the  workplans,  it  was 
pointed  out  that  a  churn  splitter  should  be  used  to  composite 
the  water  samples.  The  churn  splitter  designed  by  the  U.S. 
Geological  Survey  (USGS)  to  enable  the  preparation  of  a 
homogeneous  mixture  of  water  and  sediment  was  selected  as  the 
equipment  for  preparing  composite  water  samples  containing 
various  amounts  of  suspended  solids.  The  objective  of  this 
study  was  to  ensure  that  the  plastic  material  of  which  the 
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churn  splitter  was  made  would  not  contaminate  the  sample,  nor 
would  adsorb  DDTR.  A  secondary  objective  of  this  study  was 
to  verify  that  the  splitter  could  be  used  to  obtain  replicate 
aliquots . 

5. 1.3. 1.2  Experimental  Design  and  Results-  A  water  standard  containing 
0.1  pg/L  of  DDTR  was  placed  into  two  clean  plastic  churn 
splitters  and  aliquots  withdrawn  from  each  after  3  minutes 
and  A  hours.  Each  aliquot  was  analyzed  for  DDTR  by  the 
analytical  procedure  referenced  in  Attachment  3.  Each  chro¬ 
matogram  was  inspected  to  see  if  extraneous  peaks  were  present. 
None  were  detected.  The  concentrations  of  DDTR  measured  gave 
average  DDTR  recoveries  of  67  percent  after  3  minutes  and 
75  percent  after  A  hours.  These  recoveries  were  unaccept¬ 
able,  so  a  new  churn  splitter  was  fabricated  from  aluminum 
and  stainless  steel.  DDTR  recovery  studies  were  performed  on 
two  different  days  using  the  metal  churn  splitter  and  recoveries 
of  90  percent  immediately  after  mixing,  8A  percent  after 
2  hours,  and  78  percent  after  A  hours  were  obtained.  These 
data  were  acceptable  since  samples  would  be  in  contact  with 
the  container  for  less  than  30  minutes.  A  sample  collected 
from  the  first  rain  event  was  added  to  the  splitter  and, 
after  mixing  according  to  USGS  directions,  seven  aliquots 
were  withdrawn  for  non-filterable  residue  and  total  DDTR 
analysis.  The  results  from  this  study  are  shown  in  Table  11. 

The  seven  replicates  gave  a  mean  concentration  of  suspended 
solids  of  51  mg/L  with  a  standard  deviation  of  1.07.  The 
mean  for  the  total  DDTR  concentration  was  1A.8  pg/L  with  a 
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standard  deviation  of  0.90.  This  was  a  percent  relative 
standard  deviation  of  2.1  for  the  non-filterable  residue  and 

6.1  for  the  total  DDTR. 

5. 1.3. 1.3  Conclusion--A  sample  containing  DDTR  can  be  added  to  a  metal 
churn  splitter  and  homogeneous  samples  removed  without  signi¬ 
ficant  losses  of  DDTR. 

5. 1.3.2  Use  of  Cellulose  Membrane  Filters 

5. 1.3. 2.1  Objective — The  elutriate  test  procedure  specifies  that  cellulose 
membrane  filters  are  to  be  used  to  obtain  the  filterable 
portion  of  a  sample.  The  objective  of  this  study  was  to 
determine  if  suspended  particulates  could  be  removed  by 
filtering  samples  through  a  cellulose  membrane  filter  without 
contaminating  the  filtrate  or  removing  DDTR  from  the  sample. 

5. 1.3. 2. 2  Experimental  Design  and  Results — A  deionized  water  sample  was 
spiked  with  five  DDTR  isomers  and  shipped  to  SLI.  The  sample 
was  filtered  through  the  cellulose  membrane  and  the  filtrate 
analyzed  for  DDTR.  The  data  are  shown  in  Table  12.  Only 

25.0  percent  of  the  original  DDTR  was  recovered  in  the  filtrate. 
This  study  indicated  that  DDTR  was  readily  adsorbed  by  membrane 
filters . 

5. 1.3. 2. 3  Conclusion — It  was  agreed  by  the  Corps  of  Engineers  that 
glass  fiber  filters  had  to  be  used  when  samples  were  filtered 
for  the  elutriate  tests  and  analysis  of  the  priority  pollutants, 
and  that  membrane  filters  could  not  be  used  for  determining 

the  concentration  of  dissolved  DDTR  in  water  samples.  Portions 
of  the  filtrate  obtained  using  glass  fiber  filters  were  refiltered 
using  0.45  p  membrane  filters  to  determine  the  suspended  solids 
passing  the  glass  fiber  filters. 


5. 1.3.3 
5. 1.3.3. 1 


5. 1.3. 3. 2 


5. 1.3. 3. 3 


5. 1.3.4 

5. 1.3.4. 1 


Extraction  Efficiency  of  DDTR  from  Suspended  Solids 
Objective — The  objective  of  this  study  was  to  determine  the 
effectiveness  of  the  water  analytical  procedure  for  extracting 
DDTR  from  samples  containing  different  concentrations  of 
suspended  solids. 

Experimental  Design  and  Results — Six  water  samples  (three 
deionized  and  three  native  water)  containing  73  mg/L,  370  mg/L, 
and  3,700  mg/L  of  suspended  solids  was  made  from  the  "pooled" 
sediment  sample  which  had  a  total  DDTR  concentration  of  21.6  pg/g. 
Recoveries  of  the  DDTR  from  the  sediment  in  deionized  water  were 
43.7,  45.9,  and  47.4  percent,  respectively,  for  the  above  three 
suspended  solids  concentrations.  The  recoveries  from  the  native 
water  matrix  were  25.8,  43.4,  and  49.7  percent,  respectively,  at 
the  same  suspended  solids  concentration.  A  tabulation  of  this 
data  is  listed  in  Table  13. 

Conclusion--From  this  limited  data,  it  was  determined  that 
water  and  suspended  solids  might  have  to  be  analyzed  separately 
to  increase  extraction  efficiencies .  To  determine  this,  a  mass 
balance  study  was  conducted  on  the  water  by  analyzing  for  total, 
dissolved,  and  suspended  DDTR.  This  special  study  is  described 
in  5. 1.3.4.  Also,  the  procedure  for  analyses  of  water  for  dis¬ 
solved  DDTR  was  modified  to  include  a  "salting  out"  step.  This 
is  described  in  5. 1.3.5. 

Comparison  of  DDTR  Analysis  on  Total  Water 
by  Both  Calculation  and  Direct  Analysis 

Objective- -Apparent  problems  of  recovering  DDTR  from  suspended 


particulates  in  water  led  to  a  suggested  modification  of  the 
water  analytical  procedure.  The  sediment  analytical  procedure 
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appeared  to  be  more  efficient  in  removing  DDTR  from  sediment 
particles.  On  the  fifth  rainfall  event,  whole  water  samples 
were  analyzed  along  with  the  dissolved  and  suspended  fractions. 
The  objective  of  this  study  was  to  compare  the  sum  of  suspended 
DDTR  and  dissolved  DDTR  to  the  value  when  a  whole  water  sample 
was  analyzed  for  DDTR  to  estimate  extraction  efficiencies. 

5. 1.3. 4. 2  Experimental  Design  and  Results--Ten  one-liter  samples  from 
rain  event  No.  5  of  Task  6  were  filtered  and  the  residue  on  the 
pad  analyzed  as  a  sediment  sample.  The  filtrate  and  an  unfil¬ 
tered  sample  were  also  analyzed  for  DDTR.  The  results  (Table  14) 
showed  that  slightly  higher  values  are  obtained  for  total  DDTR 

by  analyzing  the  filterable  and  suspended  portions  separately 
rather  than  analyzing  the  whole  water  sample. 

5. 1.3. 4. 3  Conclusion--From  these  data,  it  appears  that  there  is  no 
significant  problem  in  extracting  DDTR  from  suspended  particles 
in  unfiltered  samples  at  these  suspended  solids  concentrations. 
These  data  do  not  agree  with  those  of  the  extraction  experiment 
(5. 1.3. 3. 3)  and  differences  cannot  be  explained  except  for 
differences  in  the  suspended  solids  particle  sizes  in  the  two 
experiments.  However,  the  data  in  this  study  should  be  more 
valid  since  the  analysis  was  performed  on  real  samples. 

5. 1.3.5  hv.dif ication  of  Analytical  Procedure 

5. 1.3.5. 1  Objective — This  study  was  suggested  as  a  result  of  questions 
that  arose  about  the  preliminary  data.  The  objective  of  this 
special  study  was  to  determine  if  the  addition  of  salt  would 
increase  the  extraction  efficiency  for  DDTR  on  particles  that 
pass  through  a  glass  fiber  filter  and  is  included  in  the 
filterable  phase. 
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5. 1.3. 5. 2 


3. 1.3. 5. 3 


5.2 


5.2.1 


5. 2. 1.1 


5. 2. 1.2 


Experimental  Design  and  Results — Four  samples  were  split  and 
analyzed  both  with  and  without  the  addition  of  salt.  Sodium 
chloride  was  added  prior  to  extraction  to  half  of  the  split 
samples.  The  other  half  of  the  split  samples  were  analyzed 
without  the  addition  of  salt.  The  results  (Table  15)  showed 
only  a  marginal  increase  in  extraction  efficiency  with  the 
addition  of  salt  prior  to  the  extraction.  However,  the  salt 
enhanced  the  phase  separation  between  the  water  and  the 
solvent,  thus  making  the  extraction  step  easier. 
Conclusion--It  was  a  mutual  agreement  between  the  CORP,  TVA, 
EPA,  and  SLI  that  salt  would  be  added  for  the  DDTR  analysis 
on  the  filterable  samples  associated  with  rains  5,  6,  and  7 
of  task  6. 

Sediment 

Intralaboratory  Data 
Quality  Control  Charts 

Intralaboratory  control  charts  were  plotted  for  DDTR  analyses 
by  SLI  as  described  in  section  4.1.  There  were  two  occasions 
when  "out-of-control"  conditions  existed  while  analyzing 
sediment  samples.  For  a  discussion  of  these  incidents  see 
section  5 . 1 . 1 . 1 . 

Reference  Samples 

During  the  analysis  of  sediment  samples,  blind  aqueous  refer¬ 
ence  samples  supplied  by  Environmental  Resource  Associates 
were  inserted  into  the  analytical  stream  by  SLI  as  described 
in  section  4.2.  Since  several  types  of  samples  were  analyzed 
during  one  project  along  with  the  reference  material,  it  was 
impossible  to  separate  the  results  from  the  reference  samples 
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by  the  types  of  samples  analyzed.  A  discussion  on  the  results 
of  the  reference  material  is  found  in  section  5. 1.1. 2. 

5.2. 1.3  Blind  Split  Samples 

Intralaboratory  blind  split  samples  were  analyzed  as  described  in 
section  4.3.  The  results  from  these  blind  split  samples  are  shown 
in  Table  16.  Mean  absolute  relative  error  for  sample  pairs  where 
one  sample  is  definitely  different  from  the  other  was  14  percent. 
This  corresponds  to  a  mean  ratio  of  1.15  for  sample  pairs. 

A  second  set  of  blind  split  analyses  resulted  from  a  request 
for  selected  individual  sediment  core  analyses.  Samples  were 
prepared  from  the  original  cores  by  TVA  and  resubmitted  to  SLI. 
Inadvertently,  seven  of  the  requested  analyses  had  been  per¬ 
formed  previously.  The  mean  absolute  relative  error  for  this 
sample  group  was  84  percent  (mean  sample  ratio  of  2.45).  The 
results  are  shown  in  Table  17.  The  higher  relative  error  probably 
was  due  to  lack  of  homogeneity  in  the  sediment  core. 

5.2.2  Interlaboratory  Data 

5.2.2. 1  "Pooled"  Sediment  Samples 

A  "pooled"  sediment  sample  was  prepared  as  directed  in 
section  4. 1.4.2.  Five  replicates  of  the  homogenized  mass  of 
sediment  were  sent  to  SLI  and  EPA.  Data  analysis  of  their 
results  (shown  in  Table  18)  for  total  residual  DDTR  indicates 
a  tendency  for  concentrations  from  EPA  to  be  about  14  percent 
higher  than  SLI.  This  result  is  statistically  significant 
at  p  =  .037,  based  on  a  two-sample  t-test  of  equality  of  mean 
laboratory  determinations.  It  applies  to  sediment  with  DDTR 
concentrations  in  the  range  of  25  to  30  pg/g. 
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Summary  Statistics 


Stewart 

EPA 

Mean 

25.61 

29.52 

Standard  Deviation 

1.60 

3.10 

Coefficient  of  Variation 

6.2% 

10.5% 

Difference  (STEWART  -  EPA)  -3.91  pg/g 

Relative  Difference  -14.2% 

Eight  additional  "pooled"  sediment  samples  were  submitted 
with  the  routine  samples  as  long-term  QC  samples.  These 
results  are  also  shown  in  Table  18.  Six  samples  were 
analyzed  by  SLI  giving  a  mean  concentration  of  22.6  pg/g  with 
a  standard  deviation  of  4.8  pg/g.  On  the  two  samples  analyzed 
by  EPA,  a  mean  concentration  of  28  pg/g  was  obtained.  These 
results  compare  favorably  with  the  results  obtained  on  the 
replicate  samples.  The  pooled  sample  data  indicates  that 
there  may  be  a  slight  negative  bias  on  SLI's  sediment  analysis 
when  compared  to  EPA  results. 

The  "pooled"  sediment  was  also  analyzed  in  replicate  for 
trace  metals  and  particle  size  to  determine  intralaboratory 
precision.  These  results  are  shown  in  Table  19. 

5. 2. 2. 2  Split  Samples 

Interlaboratory  split  sediment  samples  were  analyzed  as 
directed  in  section  4.5.  The  results  from  these  samples  are 
shown  in  Table  20.  The  mean  relative  error  for  samples 
where  one  value  is  definitely  different  from  the  other  is 
21  percent  (SLI  1.23  times  EPA  values). 
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5.2.3  Special  Studies 

5.2.3. 1  Sediment  Compositing  Verification 

5.2.3. 1.1  Objective — Sediment  samples  contain  gravels,  shells,  leaves, 
sticks,  and  etc.;  therefore,  it  is  very  difficult  to  homogenize 
the  sample  so  that  a  representative  aliquot  can  be  withdrawn 
for  analysis.  The  objective  of  this  study  was  to  determine 
the  effectiveness  of  the  compositing  procedure. 

5.2.3. 1.2  Experimental  Design  and  Results--A  sediment  sample  from 
Huntsville  Spring  Branch  mile  5.4  was  composited  and  eight 
aliquots  were  shipped  and  analyzed  for  DDTR.  The  results 
gave  a  relative  standard  deviation  of  23  percent  at  a  mean 
DDTR  concentration  of  180  pg/g.  These  results  are  shown  in 
Table  21. 

5.2.3. 1.3  Conclusion — The  compositing  and  mixing  procedure  was  judged 

to  be  acceptable  because  replicate  aliquots  can  be  withdrawn 
from  composited  sediment  samples. 

5 . 3  Fish  Samples 

5.3.1  intralaboratory  Data 

5.3. 1.1  Quality  Control  Charts 

Intralaboratory  Control  Charts  were  plotted  for  DDTR  analysis 
by  SLI  as  described  in  section  4.1.  There  were  no  "out-of¬ 
control"  conditions  that  existed  while  analyzing  fish  samples. 

5.3. 1.2  Reference  Samples 

During  the  analysis  of  fish  samples,  blind  aqueous  reference 
samples  supplied  by  Environmental  Resource  Associates  were 
inserted  into  the  analytical  stream  by  SLI  as  described  in 
section  4.2.  Since  several  types  of  samples  were  analyzed 
during  one  project,  along  with  the  reference  material,  it  was 
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impossible  to  separate  the  results  from  the  reference  material 
by  the  types  of  samples  analyzed.  A  discussion  on  the  results 
of  the  reference  material  is  found  in  section  5. 1.1. 2. 

5.3. 1.3  Blind  Split  Samples 

Intralaboratory  blind  split  samples  were  analyzed  as  described 
in  section  A. 3.  In  the  initial  fish  analyses  by  SLI,  AO  blind 
split  analyses  were  performed.  The  results  are  shown  in  Table  22. 
Twenty-nine  sample  pairs  yielded  valid*  relative  error  results. 

The  average  absolute  relative  error  was  61  percent,  which  is 
equivalent  to  an  average  ratio  of  1.88. 

As  discussed  in  section  5. 3. 2. 2,  it  was  suspected  that  for 
certain  days  the  SLI  results  may  have  been  significantly 
biased  low.  After  grouping  blind  split  data  into  "good  day" 
and  "bad  day"  groups,  the  average  absolute  relative  errors 
were  71  and  A3  percent  respectively.  The  lower  relative 
error  for  "bad  day"  data  may  have  been  due  to  a  low  bias  on 
these  samples  which  reduced  the  range  of  possible  variation. 

5.3.2  Interlaboratory  Data 

5. 3. 2.1  "Pooled"  Fish  Samples 

Two  "pooled"  fish  samples  were  prepared  as  directed  in 
section  A.l.A.3.  Five  aliquots  from  each  "pooled"  sample 
were  submitted  to  both  EPA  and  SLI  for  analysis.  The  initial 
results  showed  good  agreement  between  EPA  and  SLI,  EPA  being 
about  17  percent  higher  than  STEWART  for  low  DDTR  concentration 
fish,  and  about  10  percent  higher  for  samples  with  a  higher 
concentration  of  DDTR.  This  data  is  summarized  below: 

*Valid  relative  error  results  could  not  be  obtained  for  some  sample  pairs 
due  to  "less  than"  values  (see  A. 3.2). 


Summary  Statistics 


Low  High 

Concentration  Concentration 

Stewart  EPA  Stewart  EPA 

Mean  2.95  ppm  3.48  ppm  317.  ppm  350.  ppm 

Standard  Deviation  0.28  ppm  0.38  ppm  24.  ppm  39.  ppm 

Coefficient  of  Variation  9.4%  10.9%  7.6%  11.2% 

Difference  (STEWART-EPA)  -0.53  ppm  -33.  pg/g 

Relative  Difference  -16.6%  -9.8% 

Twenty-three  additional  high  and  low  concentration  "pooled" 

fish  samples  were  submitted  with  the  routine  fish  samples  as 

long-term  QC  samples.  These  results  are  shown  in  Tables  23 

through  26  and  are  plotted  in  Figures  1  and  2  of  Attachment  2. 

From  this  data,  it  appeared  that  an  analytical  problem  existed 

during  the  days  of  November  29  and  December  5,  6,  and  7. 

Data  for  December  4  and  13  also  appeared  somewhat  questionable. 

It  was  first  suspected  that  sample  non-homogeneity  may  have 

been  a  problem.  A  special  study  was  performed  to  evaluate 

this  (see  5. 3. 7. 2)  and  it  was  found  that  non- homogeneity 

could  not  have  accounted  for  the  low  results  observed. 

Split  Samples 

Interlaboratory  split  fish  samples  were  analyzed  as  directed 
in  section  4.5.  The  results  from  26  split  samples  are  shown 
in  Table  27.  Twenty-three  sample  pairs  yielded  valid  relative 
error  results  and  showed  a  mean  of  -53  percent  (EPA  1.72  tiroes 
SLI).  However,  data  from  the  "pooled"  fish  analyses  suggested 
that  problems  with  SLI  data  may  have  occurred  on  certain  dates. 

The  data  were  divided  according  to  dates  processed  by  SLI  and 
it  was  found  that  data  from  November  29  and  30,  and  December 
5  and  6,  had  an  average  relative  error  of  -86  percent,  whereas 


the  remaining  data  had  an  average  relative  error  of  -35  percent. 
The  values  are  equivalent  to  EPA/SLI  ratios  of  2.51  and  1.42. 

For  the  suspect  data,  7  of  8  samples  showed  EPA  higher  than 
SLI  results.  For  the  remaining  data,  10  of  15  samples  showed 
EPA  results  higher  than  SLI.  Based  largely  on  these  results, 
a  decision  was  made  to  have  SLI  reanalyze  some  samples  prepared 
on  November  29,  and  30,  and  December  4,  5,  6,  and  7  to  determine 
if  a  more  complete  reanalysis  should  be  performed. 

Initial  Fish  Reanalysis 

Initially  40  samples  were  selected  from  fish  processed  on 
November  29  and  30  and  December  4,  5,  6,  and  7  (and  inadver¬ 
tently,  one  sample  from  December  12)  for  reanalysis  by  SLI. 
Fifteen  of  these  fish  were  also  analyzed  by  EPA. 

Intralaboratory  Data 

Of  the  40  samples,  SLI  successfully  reanalyzed  38.  Nine  sam¬ 
ples  from  December  4  and  the  one  from  December  12  were  grouped 
together  and  compared  to  the  original  SLI  values.  Average 
relative  error  was  -4  percent  (rerun  results  slightly  higher 
than  original  values).  These  results  are  shown  in  Table  28. 
Based  on  these  results,  the  December  4  data  were  accepted  and 
considered  "good  day"  data.  Of  the  remaining  samples,  21 
yielded  results  valid  for  determining  differences  (see  Table  29) 
Average  relative  error  was  -48  percent  (rerun  values  higher), 
which  is  equivalent  to  a  rerun/original  value  ratio  of  1.63. 

Of  the  21  samples,  14  increased  compared  to  original  values. 
Based  on  these  results,  the  original  data  for  November  29  and  30 
and  December  5,  6,  and  7  were  not  accepted. 
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During  this  reanalysis  of  fish,  two  blind  split  samples  were 
analyzed  within  SLI  (Table  30).  The  mean  absolute  relative 
error  was  15  percent  (average  ratio  of  1.16). 

Of  the  fish  analyzed  by  EPA,  5  had  been  analyzed  previously. 

The  results  of  these  analyses  yielded  4  valid  comparisons 
with  an  average  relative  error  of  38  percent  (original  values 
higher) .  Three  of  the  4  samples  were  lower  than  original 
results.  The  results  are  shown  in  Table  31. 

5. 3. 3. 2  Interlaboratory  Data 

Of  the  15  samples  split  with  EPA  during  this  initial  rerun 
phase,  11  yielded  results  valid  for  determining  differences. 
Average  relative  error  was  -20  percent  (EPA  1.22  times  higher 
than  SLI).  For  8  of  the  11  samples,  EPA  was  higher.  The 
results  are  shown  in  Table  32. 

5.3.4  Main  Fish  Reanalysis 

Based  on  the  results  of  the  partial  reanalysis  discussed 
above,  it  was  decided  to  have  SLI  reanalyze  all  fish  processed 
on  November  29  and  30,  and  December  5,  6,  and  7. 

5.3.4. 1  Intralaboratory  Data 

5. 3. 4. 1.1  Quality  Control  Charts--Intralaboratory  Quality  Control 

Charts  were  plotted  for  DDTR  analysis  by  SLI  as  described  in 
section  4.1.  This  was  done  for  the  reanalysis  of  the  fish 
samples.  There  were  no  out-of-control  conditions  that  existed. 

5.3.4. 1.2  Reference  Samples — During  the  reanalysis  of  the  fish  samples, 
two  blind  aqueous  reference  samples  supplied  by  Environmental 
Resource  Associates  were  inserted  into  the  analytical  stream 
by  SLI,  as  described  in  section  4.2.  A  concentration  of 

) 


0.25  pg/1  was  obtained  on  a  certified  sample  of  o,p'  DDT,  which 
contained  0.26  pg/1  for  a  percent  recovery  of  96  percent.  A 
certified  sample  containing  0.50  pg/1  °f  P>P'  DDE  was  also 
analyzed  and  gave  a  concentration  of  0.53  pg/1  for  a  percent 
recovery  of  106  percent. 

5.3.4. 1.3  "Pooled"  Fish  Samples--During  this  reanalysis  phase  of  the  work, 
EPA  analyzed  3  additional  replicates  each  of  the  high  and  low 
"pooled"  fish  samples.  The  results  are  shown  in  Table  33. 

5. 3. 4. 1.4  Blind  Split  Samples--Intralaboratory  blind  split  samples  were 
analyzed  as  directed  in  section  4.3.  The  results  from  these 
blind  split  samples  are  shown  in  Table  34.  The  average 
absolute  relative  error  is  61  percent  which  is  equivalent  to 
an  average  ratio  of  1.88. 

5. 3. 4. 2  Interlaboratory  Data 

5. 3. 4. 2.1  Split  Samples — Interlaboratory  split  fish  samples  were  analyzed 
as  directed  in  section  4.5.  The  results  from  these  split 
samples  are  shown  in  Table  35.  The  average  relative  error  is 
-32  percent  (EPA  1.38  times  higher  than  SLI).  For  7  of  9 
samples,  EPA  was  higher  than  SLI. 


5.3.5 


Additional  Fish  Reanalysis 

Subsequently,  a  review  of  the  data  showed  that  little  informa¬ 
tion  existed  validating  the  results  for  samples  processed  by  SLI 
on  December  12.  Further,  "pooled"  fish  samples  processed  by  SLI 
one  day  later  (December  13)  showed  questionable  results.  Hence, 
a  group  of  fish  from  December  12  was  resubmitted  for  analysis, 
along  with  some  vertebrate  samples  processed  during  that  general 
time  period,  plus  some  individual  fish  samples  not  previously 
analyzed.  Some  samples  were  split  with  EPA. 
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5.3.5. 1  Interlaboratory  Data 

Four  fish  and  5  vertebrate  (nonfish)  samples  were  split 
between  SLI  and  EPA.  Eight  valid  comparisons  resulted  with 
an  average  relative  error  of  -147  percent  (EPA  6.55  times 
higher  than  SLI).  In  all  8  cases,  EPA  was  higher  than  SLI. 

The  data  are  shown  in  Table  36.  Based  on  these  results  all 
SLI  results  for  this  group  of  analyses  were  rejected. 

Subsequently,  all  remaining  fish  from  samples  processed  by 
SLI  on  December  12  were  submitted  to  EPA  for  analysis.  A 
summary  of  all  comparisons  between  EPA  and  SLI  data  from 
December  12  samples  is  shown  in  Table  37.  For  9  samples  the 
average  relative  error  was  -102  percent  (EPA  3.08  times 
higher  than  SLI).  For  all  9  samples,  SLI  results  were  less 
than  EPA.  Insufficient  fish  tissue  remained  for  any  further 
rearalysis . 

A  decision  was  made  to  retain  all  the  December  12  analyzed 
data  in  the  data  set.  These  data  have  been  identified  so 
that  interpretations  utilizing  this  information  can  be  made 
with  the  full  understanding  that  it  appears  to  have  a  signifi¬ 
cant  low  bias. 

5.3.6  Summary  of  Fish  Data 

5.3.6. 1  Intralaboratory  Data 

5. 3. 6. 1.1  Blind  Split  Samples--All  blind  split  data  are  shown  in  Tabl^p  38. 
The  original  blind  split  values  for  samples  considered  invalid 
have  been  dropped.  The  absolute  relative  error  was  60  percent 
(average  ratio  of  values  was  1.86). 
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Blind  split  samples  are  a  good  measure  of  analytical  reproduci¬ 
bility.  Of  particular  interest  in  this  case  is  the  range  of 
values  that  could  be  expected  from  a  fish  sample  having  a 
true  DDTR  concentration  of  5  ppm,  the  FDA  standard.  This 
range  can  be  calculated  if  the  variance  of  the  analytical 
procedure  can  be  determined.  Unfortunately,  relative  error 
does  not  produce  a  variance  estimate.  Hence,  analysis  of 
variance  techniques  were  utilized. 

A  complicating  factor  is  the  selection  of  a  proper  data  base 
to  use  for  estimating  the  variance.  For  instance,  should 
very  low  or  very  high  concentration  sample  pairs  be  included 
in  the  data  set?  Further,  should  whole  body  samples  be  con¬ 
sidered  since  it  appears  that  within-lab  variance  for  these 
samples  was  greater  than  for  filet  or  composite  filet  samples? 
Finally,  how  should  the  data  be  transformed  in  an  effort  to 
counteract  the  obvious  variance  increase  with  concentration? 

The  transform  that  appears  to  be  best  suited  for  this  data  is 
the  natural  log  of  DDTR.  To  show  the  effect  of  data  set  makeup, 
several  situations  were  considered.  First,  all  38  valid  blind 
splits  were  considered.  Second,  a  culled  data  set  containing 
only  sample  pairs  with  mean  DDTR  values  greater  than  one  and 
less  than  fifty  was  considered.  Finally,  this  same  culled 
data  set  with  further  elimination  of  all  whole  body  samples 
was  evaluated.  The  results,  along  with  the  95  percent 
confidence  bound  around  5  pg/g,  are  shown  below: 


Data  Set 

Data  Pairs 
in  Set 

Variance 

95%  Confidence  Bound  Around 
A  True  Mean  of  5  pg/g  DDTR 

All  valid  pairs 

38 

0.394 

1 .4  to 

17.6  pg/g 

Only  pairs  with 
mean  values  >1 
and  <50 

17 

0.325 

1.6  to 

15.6  pg/g 

Only  pairs  with 
mean  values  >1 
and  <50  and 
excluding  all 
whole  body  splits 

13 

0.105 

2.6  to 

9.6  pg/g 

5. 3. 6. 2  Interlaboratory  Data 

5. 3.6.2. 1  Split  Samples--All  split  samples  utilizing  acceptable  SLI  and 
EPA  data  are  shown  in  Table  39.  The  average  relative  error 

was  -39  percent  (EPA  1.48  times  higher  than  SLI).  Of  46  samples, 
36  showed  EPA  values  higher  than  SLI. 

With  the  data  for  samples  analyzed  by  SLI  on  December  12 
excluded,  the  average  relative  error  was  -24  percent  (EPA 
1.27  times  higher  than  SLI).  Of  37  samples,  27  showed  EPA 
values  above  SLI.  The  bias  between  laboratories  was  statis¬ 
tically  significant  at  the  95  percent  level. 

5.3.7  Special  Studies 

5.3.7. 1  DDT  Concentration  Gradient  in  Fish  Filets 

5.3. 7.1 .1  Object! ve--I t  was  hypothesized  that  a  DDTR  concentration 
gradient  existed  in  fish  tissue.  The  objective  of  this  study 
was  to  determine  which  portion  of  fish  tissue  to  select  for 
analysis  in  order  to  get  a  representative  sample. 

5.3.7. 1.2  Experimental  Design  and  Resuits--A  whole  filet  from  a  catfish, 
bass,  and  buffalo  was  taken  from  the  fish  after  it  had  been 
skinned.  Each  filet  was  measured  and  cut  into  four  equal 
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sections  based  on  length.  Each  of  the  four  sections  of 
muscle  was  diced  and  blended  to  ensure  homogeneity,  and  the 
DDTR  concentration  was  determined  on  each  section.  These  data 
are  shown  in  Table  40. 

5.3.7. 1.3  Conclusion — These  data  show  that  the  DDTR  concentration  could 
vary  from  the  head  end  to  the  tail  of  a  fish;  therefore, 
whole  filets  from  each  fish  were  taken  as  the  sample  for  the 
analysis.  TVA  diced  the  filet  into  small  pieces  and  aliquots 
taken  from  each  diced  filet  were  then  blended  for  the  composite 
sample  which  was  to  be  analyzed  for  DDTR  concentration.  The 
remainder  of  the  diced  filet  was  used  for  individual  sample 
analysis. 

5. 3. 7. 2  Migration  of  Lipids  Within  the  "Pooled"  Fish  Sample 

5. 3. 7. 2.1  Objective — During  certain  periods,  extremely  low  values  were 
obtained  for  the  "pooled"  fish  samples  (see  Figures  1  and  2). 

One  explanation  for  these  low  values  was  that  since  the  time 
of  preparation  of  the  "pooled"  fish  sample,  visual  changes 
had  occurred  within  each  sample  during  the  packaging  and 
storage  of  these  samples.  From  the  appearance,  it  looked 
as  if  the  lipids  in  the  fish  had  migrated  to  the  periphery  of 
the  samples.  Because  losses  of  the  material  from  the  container 
was  evident  as  well  as  the  fact  that  the  "pooled"  material 
was  not  quantitatively  transferred  from  the  container,  it  was 
proposed  that  these  losses  could  be  significant. 

5.3. ,.2.2  Experimental  Design  and  Results--To  test  this  hypothesis,  both 
high  and  low  "pooled"  fish  samples  were  dissected  (see  Figure  3) 
and  DDTR  analyses  performed  on  each  part.  This  was  to  determine 
if  the  lipids  containing  the  DDTR  had  migrated  to  the  periphery 


f**”»l* 


-32- 


i 


5.3. 7.2.3 


5.4 

5.4.1 

5. 4. 1.1 


of  the  samples.  In  addition,  "pooled"  samples  were  also 
analyzed  exactly  as  the  original  analysis  except  the  DDTR  was 
extracted  from  the  empty  containers.  The  results  shown  in 
Table  41  indicate  that  some  migration  of  lipids  had  taken 
place  but  this  migration  did  not  greatly  affect  the  concentra¬ 
tion  of  the  DDTR  in  the  "pooled"  sample.  On  five  samples, 

EPA  extracted  the  "empty"  containers  and  analyzed  this  extract 
as  well  as  the  "pooled"  sample.  Although  they  did  obtain 
some  high  DDTR  concentrations  (1200  (Jg/g)  on  the  extraction 
of  the  "empty"  containers,  the  weight  of  this  material  was 
very  small  (~0.05  g)  compared  to  the  sample  weight  of  the 
"pooled"  fish  (~25  g)  and  was  therefore  negligible. 

Conclusion — It  is  evident  both  from  visual  comparison  as  well 
as  the  data  from  the  migration  experiment  that  some  migration 
of  lipid  material  had  taken  place.  These  data  do  not,  however, 
indicate  that  this  migration  has  rendered  the  samples  useless 
as  a  reference  material.  From  the  data  in  this  experiment, 
it  was  concluded  that  the  "pooled”  material  was  valid  and 
should  remain  in  the  quality  assurance  program  report. 

Vertebrate  (Excluding  Fish)  Samples 
Intralaboratory  Data 
Quality  Control  Charts 

Intralaboratory  control  charts  were  plotted  for  DDTR  analysis 
by  SLI  as  described  in  section  4.1.  There  were  no  "out-of- 
control"  conditions  that  existed  while  analyzing  vertebrate 
samples . 
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5.4. 1.2 


5.4. 1.3 


5.4.2 
5.4.2. 1 


5.5 

5.5.1 

5.5. 1.1 


Reference  Samples 

During  the  analysis  of  vertebrate  samples,  blind  aqueous 
reference  samples  supplied  by  Environmental  Resource  Associates 
were  inserted  into  the  analytical  stream  by  SLI  as  described 
in  section  4.2.  Since  several  types  of  samples  were  analyzed 
during  one  project,  along  with  the  reference  material,  it  was 
impossible  to  separate  the  results  from  the  reference  material 
by  the  types  of  samples  analyzed.  A  discussion  on  the  results 
of  the  reference  material  is  found  in  section  5. 1.1.2. 

Blind  Split  Samples 

Intralaboratory  blind  split  samples  were  analyzed  as  described 
in  section  4.3.  The  results  from  these  blind  split  samples 
are  shown  in  Table  42.  Five  of  the  split  samples  yielded 
valid  relative  error  data.  The  mean  absolute  relative  error 
was  100  percent  (average  ratio  of  3.0). 

Interlaboratory  Data 
Split  Samples 

Interlaboratory  split  vertebrate  samples  were  analyzed  as 
directed  in  section  4.5.  The  results  from  these  split  samples 
are  shown  in  Table  43.  Ten  of  the  split  samples  yielded 
valid  relative  error  data.  The  mean  relative  error  was 
-120  percent  (EPA  4.0  times  SLI).  For  9  of  the  10  sample 
pairs,  EPA  values  were  higher  than  SLI. 

Aquatic  Organisms  and  Plants 
Intralaboratory  Data 
Quality  Control  Charts 

Intralaboratory  control  charts  were  plotted  for  DDTR 
analysis  by  SLI  as  described  in  section  4.1.  There  were  no 
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"out-of-control"  conditions  that  existed  while  analyzing 
aquatic  organism  samples. 

Reference  Samples 

During  the  analysis  of  aquatic  organism  samples,  blind  aqueous 
reference  samples  supplied  by  Environmental  Resource  Associates 
were  inserted  into  the  analytical  stream  by  SLI  as  described 
in  section  4.2.  Since  several  types  of  samples  were  analyzed 
during  one  project,  along  with  the  reference  material,  it  was 
impossible  to  separate  the  results  from  the  reference  material 
by  the  types  of  samples  analyzed.  A  discussion  on  the  results 
of  the  reference  material  is  found  in  section  5. 1.1. 2. 
Intralaboratory  blind  split  samples  were  analyzed  as  described 
in  section  4.3.  Included  in  this  sample  group  were  zooplankton, 
phytoplankton,  aufwuchs,  macroinvertebrates,  and  plants. 
Phytoplankton  DDTR  analytical  procedures  were  the  same  as  for 
water  samples  and  all  split  sample  results  were  included  in 
section  5.1.  Split  sample  data  were  available  only  for 
macroinvertebrates  and  plants  and  are  shown  in  Tables  44  and 
45.  The  mean  absolute  relative  error  for  macroinvertebrates 
was  22  percent  and  for  plants,  47  percent.  This  corresponds 
to  mean  sample  ratios  of  1.25  and  1.61,  respectively. 
Interlaboratory  Data 
Split  Samples 

Interlaboratory  split  samples  were  analyzed  as  directed  in 
section  4.5.  Included  in  this  sample  group  were  zooplankton, 
phytoplankton,  aufwuchs,  macroinvertebrates,  and  plants. 
Phytoplankton  DDTR  analytical  procedures  were  the  same  as  for 
water  samples  and  all  split  sample  results  were  included  in 


CONCLUSIONS 


Water  Samples 

The  analytical  reproducibility  of  this  data  appears  to  be 
good  and  is  within  the  interpretative  requirements  of  this 
study.  The  agreement  between  SLI  and  EPA  is  acceptable  also. 
Sediment  Samples 

The  analytical  reproducibility  within  SLI  on  the  initial  samples 
was  excellent,  particularly  for  sediment  samples.  However, 
when  completely  independent  samples  were  removed  from  the 
sediment  cores,  as  was  done  in  the  "by  request"  samples,  the 
relative  error  increased  dramatically.  This  increased  varia¬ 
bility  probably  was  related  to  (1)  the  difficulty  in  achieving 
a  completely  mixed  uniform  core  sample  and  (2)  the  time 
separating  the  two  samplings  and  analyses.  A  conservative 
assumption  would  be  to  consider  the  "by  request"  sample 
splits  as  representative  of  combined  sampling  and  analytical 
variability. 

Due  primarily  to  the  fact  that  the  DDTR  concentrations  in 
sediment  measured  during  this  study  varied  over  about  5  orders 
of  magnitude,  the  data  are  sufficiently  reliable  for  the 
interpretative  requirements  of  this  study. 

There  may  be  a  slight  bias  between  SLI  and  EPA  but  it  is  not 
significant  as  related  to  the  interpretative  requirements  of 
this  study. 

Fish  Samples 

The  determination  of  the  degree  of  DDTR  contamination  of  fish 
in  Indian  Creek  and  the  Tennessee  River  was  a  major  goal  of 


section  5.1.  SLI-EPA  split  sample  data  were  available  for 
macroinvertebrates ,  aufwuchs,  and  plants  and  are  shown  in 
Tables  46-48.  For  macroinvertebrates,  three  samples  had  a 
mean  relative  error  of  -51  percent  (EPA  1.68  times  SLI). 

For  aufwuchs,  one  sample  had  a  relative  error  of  -34  percent 
(EPA  1.41  times  SLI).  For  plants,  six  samples  had  a  mean 
relative  error  of  -32  percent  (EPA  1.38  times  SLI). 

5.5.3  Special  Studies 

5.5.3. 1  Use  of  Glass  Fiber  Filters 

5. 5. 3. 1.1  Objective — Because  of  the  small  sample  sizes  of  zooplankton, 
it  was  necessary  to  filter  the  zooplankton  samples  to  obtain 
sample  weights  which  were  used  in  the  calculation  of  DDTR 
concentrations.  The  objective  of  this  study  was  to  determine 
if  DOTR  could  be  measured  in  zooplankton  which  had  been 
retained  on  glass  fiber  filters. 

5. 5. 3. 2  Experimental  Design  and  Results 

A  spiked  water  sample  was  filtered  through  a  glass  fiber 
filter.  After  filtering,  the  filter  was  disintegrated  in  the 
filtrate  with  a  polytron  blender.  The  blended  filtrate  was 
then  analyzed  for  DDTR,  and  82  percent  of  the  original  DDTR 
was  recovered  without  significant  interferences. 

5. 5. 3. 3  Conclusion 

It  was  agreed  by  the  Corps  of  Engineers  (Diane  Finley)  on 
October  31,  1979,  that  the  zooplankton  samples  from  Task  5 
could  be  prepared  for  DDTR  analysis  using  tared  glass  fiber 
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this  study.  Of  particular  interest  was  to  determine  whether 
the  filet  DDTR  concentration  exceeded  5  jjg/g.  The  analytical 
precision,  as  measured  by  blind  split  samples,  indicates  that 
for  a  single  analytical  determiuation  on  a  fish  filet  having 
5  ppm  DDTR,  one  can  expect  a  95  percent  confidence  bound  of 
2.6  to  9.6  ppm.  Thus,  for  filet  sample  results  that  fall 
into  this  range,  one  cannot  say  (with  95  percent  confidence) 
if  the  true  value  is  above  or  below  5  ppm. 

Analytical  results  for  whole  body  samples  seemed  to  have  an 
even  wider  confidence  bound. 

The  split  sampler  between  EPA  and  SLI  showed  that  the  SLI 
results  were  biased  low  compared  to  EPA.  On  the  average,  EPA 
results  are  about  1.27  times  higher  than  SLI  results.  This 
excludes  one  group  of  data  generated  by  SLI  where  EPA  results 
averaged  about  3  times  higher  than  SLI  results.  All  data 
from  this  group  have  been  marked  in  the  data  tables. 

When  interpreted  in  light  of  the  noted  limitations,  these 
data  provide  useful  information  regarding  the  degree  of  DDTR 
contamination  of  fish  in  the  study  area. 

6.4  Vertebrate  (Excluding  Fish)  Samples 

The  vertebrate  sample  blind  splits  indicate  significant 
variability  within  SLI.  Further,  the  EPA-SLI  splits  showed 
the  SLI  data  to  be  lower  on  average  by  about  a  factor  of  four 
as  compared  to  EPA  data.  Reruns  by  SLI  of  some  of  these 
samples  showed  an  even  more  pronounced  low  bias  as  compared 
to  EPA.  The  variability  and  significantly  low  bias  compromise 
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the  usefulness  of  this  data.  However,  lack  of  sufficient 
sample  to  allow  for  complete  reanalysis  and  higher  priorities 
for  other  samples  led  to  the  decision  to  retain  the  original 
results . 

Aquatic  Organisms  and  Plants 

The  relatively  small  data  base  only  provides  limited  informa¬ 
tion  concerning  intralaboratory  variability.  Samples  split 
between  SLI  and  EPA  indicate  a  low  bias  for  SLI  as  compared 
to  EPA.  These  factors  are  not  expected  to  significantly 
affect  the  interpretative  aspects  of  this  work. 


TABLES 


Number 
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Number 

42  SLI  Blind  Split  Vertebrate  Data 

43  SLI-EPA  Split  Vertebrate  Data 

44  Macro invertebrate  SLI  Blind  Split  Sample  Data 

45  Plant  SLI  Blind  Split  Sample  Data 

46  SLI-EPA  Split  Macroinvertebrate  Data 

47  SLI-EPA  Split  Aufwuchs  Data 

48  SLI-EPA  Split  Plant  Data 


Table  1.  EPA  Intralaboratory  Accuracy  and  Precision  Data 


t 


Sample  type 

_ 9,1 

DDT 

*  P.P _ 

_ o,p 

DDD 
'  P.P 

I 

0,P 

DDE 

'  P.P 

Fish 

Average  % 

recovery 

76 

80 

55 

71 

52 

61 

Average  % 

RSD° 

17 

30 

35 

26 

25 

14 

Sediment 
Average  % 

recovery 

NDC 

ND 

ND 

ND 

ND 

ND 

Average  % 

RSD 

ND 

36 

25 

37 

7.7 

37 

Water 

Average  % 

recovery 

100 

110 

94 

110 

100 

110 

Average  % 

RSD 

ND 

ND 

6.7 

8.2 

7.2 

5.3 

Percent  recovery  based  on  spiked  reagent  blank  analyzed  with  sample 
types  noted. 

bRSD  -  Relative  standard  deviation. 


CRD  -  No  data. 


t 


Table  2.  Tabulation  of  SL1  Intralaboratory  Blind  Aqueous 

Reference  Sample  Data 


Analyzed  with  ERA  SLI 

SLI  project  Certified  value  Observed  value  % 

number _ Parameter _ (ug/1) _ (ug/1) _ Recovery 


TVA  09586  0,P 

P,P 

TVA  09695  P.P 

O, P 

TVA  09746  0,P 

P, P 

TVA  09784  P,P 

O, P 

TVA  09853  P.P 

TVA  09833  P,P 

TVA  09746  0,P 

P. P 

TVA  09993  0,P 

P.P 

TVA  10021  0,P 

P.P 

TVA  10054  0,P 

P.P 

TVA  10055  P.P 

TVA  10067  P.P 

O. P 

TVA  10069  O.P 

P. P 

TVA  10102  O.P 

P.P 

TVA  10103  O.P 

P.P 

TVA  10105  P.P 

O.P 

TVA  10107  P.P 

TVA  10119  P.P 

O.P 

TVA  10173  O.P 

O. P 

TVA  10278  O.P 

P. P 

O. P 

P. P 


DDE 

0.60 

DDD 

0.63 

DDT 

0.31 

DDD 

0.19 

DDT 

0.26 

DDE 

0.50 

DDT 

0.31 

DDD 

0.19 

DDD 

1.3 

DDD 

1.3 

DDT 

0.31 

DDE 

0.19 

DDT 

0.26 

DDE 

0.50 

DDT 

0.55 

DDE 

0.42 

DDE 

0.60 

DDD 

0.63 

DDD 

1.3 

DDT 

0.31 

DDT 

0.19 

DDE 

0.60 

DDD 

0.63 

DDE 

0.60 

DDD 

0.63 

DDT 

0.26 

DDE 

0.50 

DDT 

0.31 

DDD 

0.19 

DDD 

1.3 

DDT 

0.31 

DDD 

0.19 

DDE 

0.60 

DDE 

0.63 

DDE 

0.60 

DDD 

0.63 

DDT 

0.26 

DDE 

0.50 

0.64 

107 

0.58 

92.1 

0.28 

90.3 

0.19 

100 

0.22 

84.6 

0.41 

82.0 

0.26 

84.6 

0.15 

78.9 

1.1 

64.6 

1.1 

84.6 

0.26 

83.9 

0.15 

78.9 

0.18 

69.2 

0.43 

86.0 

0.47 

85.5 

0.33 

78.6 

0.57 

95.0 

0.55 

87.3 

1.2 

92.3 

0.24 

77.4 

0.24 

126 

0.70 

106 

0.71 

113 

0.46 

76.7 

0.50 

79.4 

0.19 

73.1 

0.37 

74.0 

0.28 

90.3 

0.19 

100 

1.0 

76.9 

0.37 

119 

0.17 

89.5 

0.52 

86.7 

0.51 

81.0 

0.55 

91.7 

0.70 

111 

0.25 

96.2 

0.61 

122 

TVA  10383 


Table  2  (continued) 


Analyzed  with 
SLI  project 
number 


Parameter 


ERA 

Certified  value 

(yg/1) _ 


SLI 

Observed  value 

(ug/1) _ 


Recovery 


TVA  10384 

P,P' 

DDT 

0.31 

0.28 

90.3 

0,P' 

DDD 

0.19 

0.15 

78.9 

TVA  10393 

0,P’ 

DDT 

0.26 

0.27 

104 

P,P' 

DDE 

0.50 

0.54 

108 

TVA  10467 

P,P' 

DDD 

1.3 

1.4 

108 

TVA  10633 

0,P' 

DDT 

0.26 

0.25 

96.2 

P,P' 

DDE 

0.50 

0.53 

106 

TVA  10679 

P,P* 

DDT 

0.31 

0.33 

106 

and  TVA  10680 

0,P' 

DDD 

0.19 

0.23 

121 
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Table  4. 

Statistical  Summary  of 

SLI  Blind  Aqueous 

Reference 

Sample  Data 

Isomer 

Number  of 
observation 

Mean 

recovery 

(%) 

Standard 

deviation 

0,P'  DDT 

10 

91.5 

16.3 

P,P'  DDT 

7 

94.0 

14.0 

0,?'  DDD 

6 

94.7 

16.0 

P,P'  DDD 

10 

92.9 

12.5 

0,P'  DDE 

7 

92.0 

11.6 

P,P*  DDE 

9 

93.5 

17.1 

Total  DDTR 
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Table  6.  Blind  Split  Filtered  Water  Data 
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Table  7.  Tabulation  of  Interlaboratory  "Pooled"  Water  Sample  Data 


TV  A 

LAB  ID 

Lab 

DDT 

O.P' 

(pg/1) 

P,P* 

DDD  (pg/1) 
O.P'  P,P' 

DDE 

O.P' 

(ug/l) 

P,P' 

Total  DDTR  (min) 
(lig/1) 

S-IRR 

SLI 

5.00 

5.44 

<0.2 

3.98 

3.13 

3.41 

21.0 

S-6RR 

SLI 

3.80 

3.70 

0.09 

3.70 

2.70 

3.20 

17.2 

S-7RR 

SLI 

2.74 

3.63 

<0.2 

3.17 

2.86 

2.58 

15.0 

S-8RR 

SLI 

2.58 

3. 12 

<0.2 

2.80 

2.04 

2.26 

12.8 

S-9RR 

SLI 

3.10 

3.70 

<0.2 

3.40 

2.25 

2.65 

15.1 

S-10RR 

EPA 

2.60 

2.50 

<0.6 

2.70 

2.50 

2.10 

12.4 

S-11RR 

EPA 

2.40 

2.40 

<0.6 

2.90 

2.40 

2.00 

12.1 

S-12RR 

EPA 

2.90 

3.30 

<0.1 

3.30 

2.80 

2.50 

14.8 

S-13RR 

EPA 

3.70 

3.90 

<0.7 

4.10 

3.50 

3.30 

18.5 

S-14RR 

SLI 

3.12 

3.59 

<0.2 

3.36 

2.54 

2.81 

15.4 

S-15RR 

SLI 

2.41 

2.93 

<0.2 

2.72 

1.98 

2.13 

12.2 

S-16RR 

SLI 

2.93 

3.27 

<0.2 

3. 18 

2.16 

2.96 

14.5 

S-17RR 

SLI* 

3.83 

4.23 

<0.2 

3.91 

2.79 

3.28 

18.0 

S-18RR 

SLI* 

4.38 

4.81 

<0.2 

4.30 

3.16 

3.51 

20.2 

S-19RR 

SLI* 

3.91 

4.23 

<0.2 

3.72 

2.79 

3.15 

17.8 

S-20RR 

SLI* 

4.58 

4.99 

<0.2 

4.49 

3.34 

4.01 

21.4 

S-21RR 

EPA 

3.30 

3.60 

<0.3 

3.80 

3.10 

2.90 

16.7 

S-22KK 

EPA 

3.50 

3.70 

<0.3 

3.80 

3.30 

3. 10 

17.4 

S-23KK 

EPA* 

4.40 

4.70 

0.077 

5.00 

4.30 

3.80 

22.3 

S-24RR 

EPA* 

4.00 

4.30 

0.042 

4.40 

4.00 

3.60 

20.3 

S-25RR 

SLI* 

4.45 

4.65 

0.110 

4.31 

3.24 

3.77 

20.5 

S-26RR 

SLI* 

4.66 

4.80 

0.11 

4.55 

3.37 

3.90 

21.4 

S-27RR 

SLI* 

4.06 

4.24 

0.13 

4.17 

2.90 

3.36 

18.9 

Analytical  procedure  changed  to  include  the  addition  of  salt  before  extraction. 


Table  8.  SLI-EPA  Split  Water  (Total)  Data 


TVA 

LAB  ID 

Lab 

DDT  (pg/1) 
O.P'  P.P’ 

DDD 

O.P' 

(pg/1) 

P.P’ 

DDE  ' 
O.P’ 

(vg/1) 

P.P’ 

Total 

Min 

DDTR  (ug/1) 
Avr  Max 

3-002 

EPA 

<0.080 

<0.080 

<0.030 

<0.030 

<0.020 

<0.020 

0.000 

0.130 

0.260 

SLI 

<0.040 

<0.040 

<0.040 

<0.040 

<0.020 

<0.020 

0.000 

0.100 

0.200 

3-004 

EPA 

<0.008 

<0.008 

<0.003 

<0.003 

<0.002 

<0.002 

0.000 

0.013 

0.026 

SLI 

<0.040 

<0.040 

<0.040 

<0.040 

<0.020 

<0.020 

0.000 

0.100 

0.200 

3M-02 

EPA 

<0.050 

0.180 

<0.100 

<0.400 

<0.050 

<0.100 

0.180 

0.530 

0.880 

SLI 

<0.080 

0.280 

<0.080 

0.097 

<0.040 

<0.040 

0.377 

0.499 

0.617 

3M-04 

EPA 

<0.030 

0.021 

<0.100 

<0.400 

<0.050 

0.100 

0.021 

0.361 

0.701 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

0.040 

0.000 

0.200 

0.400 

3M-06 

EPA 

<0.050 

0.071 

<0.100 

<0.400 

<0.050 

<0.100 

0.071 

0.421 

0.771 

SLI 

<0.080 

0.230 

<0.080 

0.053 

<0.040 

<0.040 

0.283 

0.403 

0.523 

3M-09 

EPA 

<0.020 

0.076 

<0.100 

<0.400 

<0.050 

<0.100 

0.076 

0.411 

0.746 

SLI 

<0.080 

0.120 

<0.080 

<0.080 

<0.040 

<0.040 

0.120 

0.280 

0.440 

5-170 

EPA 

<0.050 

0.200 

<0.100 

<0.400 

<0.050 

<0.100 

0.200 

0.550 

0.900 

SLI 

0.051 

0.20 

0.041 

0.041 

0.041 

0.020 

0.394 

0.394 

0.394 

6-011 

EPA 

0.170 

1.70 

2.40 

7.30 

0.890 

1.30 

13.8 

13.8 

13.8 

SLI 

<0.080 

0.960 

1.120 

3.66 

0.490 

0.88 

7.11 

7.15 

7.19 

6-013 

EPA 

0.160 

1.20 

2.30 

6.80 

0.920 

1.30 

12.78 

12.78 

12.78 

SLI 

<0.080 

0.900 

1.940 

3.42 

0.500 

0.88 

7.64 

7.68 

7.72 

6-017 

EPA 

0.150 

0.220 

2.^0 

6.40 

0.720 

0.890 

10.8 

10.8 

10.8 

SLI 

0.090 

0.250 

1.58 

2.84 

0.340 

0.470 

5.57 

5.57 

5.57 

6-033 

EPA 

<0.040 

<0.500 

0.044 

0.067 

0.009 

0.019 

0.139 

0.409 

0.679 

SLI 

0.370 

1.62 

4.66 

6.47 

0.730 

1.45 

15.3 

15.3 

15.3 

6-078 

EPA 

0.021 

<0.050 

0.024 

0.097 

<0.030 

0.011 

0.153 

0.193 

0.233 

SLI 

<0.080 

<0.080 

<0.080 

0.080 

<0.040 

<0.040 

0.080 

0.240 

0.400 

6-103 

EPA 

<0.400 

2.20 

2.50 

5.70 

1.20 

1.60 

13.2 

13.4 

13.6 

SLI 

0.170 

4.03 

4.64 

8.79 

1.16 

2.09 

20.9 

20.9 

20.9 

6-125 

EPA 

<0.300 

2.30 

2.30 

4.40 

0.680 

1.30 

11.0 

11.2 

11.3 

SLI 

<0.090 

1.47 

2.44 

4.61 

0.430 

1.14 

10.1 

10.2 

10.2 

6-139 

EPA 

<0.600 

4.00 

3.60 

6.90 

1.30 

1.80 

17.6 

17.9 

18.2 

SLI 

0.430 

5.10 

3.11 

5.30 

0.550 

1.22 

15.7 

15.7 

15.7 

6-156 

EPA 

<0.300 

1.10 

1.10 

2.10 

0.300 

0.500 

5.10 

5.25 

5.40 

SLI 

0.100 

1.30 

1.24 

1.79 

0.180 

0.430 

5.04 

5.04 

5.04 

6-172 

EPA 

<0.010 

<0.010 

<0.009 

<0.009 

<0.008 

<0.008 

0.000 

0.027 

0.054 

SLI 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.040 

0.000 

0.200 

0.400 

6-212 

EPA 

<0.300 

0.280 

1.10 

2.30 

0.420 

0.600 

4.70 

4.85 

5.00 

SLI 

<0.080 

0.400 

1.03 

1.96 

0.280 

0.480 

4.15 

4.19 

4.23 

6-222 

EPA 

0.300 

2.80 

2.20 

5.90 

0.720 

1.10 

12.7 

12.9 

13.0 

SLI 

0.100 

1.29 

1.12 

3.13 

0.380 

0.500 

6.52 

6.52 

6.52 

6-230 

EPA 

0.360 

1.80 

4.40 

7.10 

0.980 

2.00 

16.6 

16.6 

16.6 

SLI 

0.440 

2.86 

3.19 

6.7 

0.900 

1.36 

15.4 

15.4 

15.4 

Table  8  (continued) 


TV  A 

LAB  ID 

Lab 

DDT  (ug/1) 
O.P'  P.P‘ 

DDD  (ug/1) 
0,P'  P.P’ 

DDE  (ug/1) 
O.P’  P.P’ 

Total 

Min 

DDTR  (ug/1) 

Avg  Max 

6-251 

EPA 

<0.300 

<0.300 

<0.200 

<0.200 

<0.100 

<0.100 

0.000 

0.600 

1.20 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.40 

<0.040 

0.000 

0.200 

0.400 

6-259 

EPA 

<0.300 

<0.300 

<0.200 

<0.200 

<0.100 

<0.100 

0.000 

0.600 

1.20 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

6-267 

EPA 

<0.300 

0.300 

1.50 

3.40 

0.560 

1.00 

6.76 

6.81 

7.06 

SLI 

<0.080 

1.36 

1.630 

2.330 

0.560 

0.810 

5.69 

6.73 

6.77 

6-277 

EPA 

<0.300 

6.30 

2.00 

5.20 

0.690 

1.30 

15.5 

15.6 

15.8 

SLI 

0.190 

3.52 

1.89 

2.81 

0.410 

1.00 

9.82 

9.82 

9.82 

6-287 

EPA 

<0.300 

1.30 

1.70 

3.40 

0.380 

0.740 

7.52 

7.67 

7.82 

SLI 

0.250 

0.930 

2.04 

2.77 

0.300 

0.490 

6.78 

6.78 

6.78 

6-412 

EPA 

<0.100 

0.130 

0.640 

1.20 

0.160 

0.210 

2.34 

2.39 

2.44 

SLI 

<0.100 

0.330 

0.700 

1.20 

0.190 

0.290 

2.71 

2.76 

2.81 

6-434 

EPA 

0.061 

0.460 

0.560 

1.10 

0.140 

0.220 

2.54 

2.54 

2.54 

SLI 

<0.100 

0.830 

0.700 

1.31 

0.280 

0.300 

3.42 

3.47 

3.52 

6-442 

EPA 

0.180 

1.20 

1.00 

1.90 

0.240 

0.460 

4.98 

4.98 

4.98 

SLI 

<0.100 

0.41 

0.890 

1.43 

0.740 

0.320 

3.89 

3.94 

3.99 

6-466 

EPA 

<0.050 

<0.050 

<0.100 

<0.400 

<0.050 

<0.200 

0.000 

0.425 

0.850 

SLI 

<0.100 

<0.100 

<0.100 

<0.100 

<0.100 

<0.100 

0.000 

0.300 

0.600 

6M-01 

EPA 

<0.300 

<0.600 

0.880 

1.60 

0.240 

0.350 

3.07 

3.52 

3.97 

SLI 

0.200 

0.260 

1.30 

2.11 

0.270 

0.540 

4.68 

4.68 

4.68 

6M-02 

EPA 

<0.400 

1.400 

1.700 

3.20 

0.470 

0.720 

7.49 

7.49 

7.49 

SLI 

0.200 

2.99 

2.26 

4.28 

0.450 

1.01 

11.2 

11.2 

11.2 

6M-03 

EPA 

0.220 

2.40 

1.30 

2.70 

0.360 

0.600 

7.58 

7.58 

7.58 

SLI 

0.360 

4.10 

1.98 

3.80 

0.430 

0.980 

11.6 

11.6 

11.6 

6M-04 

EPA 

<0.200 

<0.400 

<0.100 

<0.100 

<0.100 

<0.1/20 

0.000 

0.500 

1.00 

SLI 

<0.060 

<0.060 

0.100 

0.180 

0.030 

0.020 

0.330 

0.390 

0.450 

5-001A 

EPA 

<0.300 

<0.300 

1.30 

2.80 

0.310 

0.520 

4.93 

5.23 

5.53 

SLI 

<0.080 

0.090 

1.12 

2.26 

0.220 

0.360 

4.05 

4.09 

4.13 

5-002A 

EPA 

<0.400 

<0.400 

0.750 

1.50 

0.190 

0.270 

2.71 

3.11 

3.51 

SLI 

<0.080 

<0.080 

0.710 

1.10 

0.130 

0.210 

2.15 

2.23 

2.31 

5-015A 

EPA 

<0.300 

<0.300 

<0.200 

<0.200 

<0.100 

<0.100 

0.000 

0.600 

1.20 

SLI 

<0.080 

<0.080 

<0.080 

0.090 

<0.040 

<0.040 

0.090 

0.250 

0.410 

5-018A 

EPA 

<0.200 

0.270 

3.50 

5.10 

0.710 

1.40 

11.0 

11.1 

11.2 

SLI 

0.470 

0.210 

3.46 

6.44 

0.500 

1.60 

12.7 

12.7 

12.7 

5-032A 

EPA 

<0.400 

<0.400 

<0.200 

<0.200 

<0.100 

<0.100 

0.00 

0.700 

1.40 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

5-033A 

EPA 

<0.400 

<0.400 

<0.200 

<0.200 

<0.100 

<0.100 

0.000 

0.700 

1.40 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

5-034B 

EPA 

<0.400 

<0.400 

<0.200 

<0.200 

<0.100 

<0.100 

0.000 

0.700 

1.40 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

Table  9.  SLI-EPA  Split  Water  (Suspended  Solids)  Data 
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Table  10.  SLI-EPA  Split  Water  (Filtered)  Data 


TV  A 

LAB  ID 

Lab 

DDT 

0,P' 

(yg/l) 

p,p’ 

DDD  (pg/1) 
0.P'  P,P' 

DDE  i 
O.P’ 

(Mg/1) 

P,P' 

Total 

Min 

DDTR 

Avg 

(Mg/1) 

Max 

3M-02 

EPA 

<0.005 

0.057 

<0.100 

<0.400 

<0.050 

<0.100 

0.057 

0.384 

0.712 

SL1 

<0.080 

<0.080 

<0.080 

0.086 

<0.040 

<0.040 

0.086 

0.246 

0.406 

3M-04 

EPA 

<0.020 

0.013 

<0.100 

0.400 

<0.050 

<0.100 

0.013 

0.348 

0.683 

SL1 

<0.080 

<0.080 

<0.080 

0.80 

<0.040 

<0.040 

0.000 

0.200 

0.400 

3M-06 

EPA 

<0.020 

<0.020 

<0.100 

<0.400 

<0.050 

<0.100 

0.000 

0.345 

0.690 

SL1 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

3M-09 

EPA 

<0.020 

0.028 

<0.100 

0.400 

<0.050 

<0.100 

0.028 

0.363 

0.698 

SLI 

<0.080 

<0.080 

<0.080 

0.080 

<0.040 

<0. 040 

0.000 

0.200 

0.400 

5-01 6A 

EPA 

<0.300 

<0.300 

<0.200 

0.220 

<0.100 

<0.100 

0.220 

0.720 

1.22 

SLI 

<0.080 

<0.080 

0.120 

0.220 

0.040 

0.040 

0.380 

0.480 

0.580 

5-017A 

EPA 

<0.300 

<0.300 

0.990 

2.00 

0.140 

0.130 

3.26 

3.56 

3.86 

SLI 

<0.080 

<0.080 

0.900 

1.58 

<0.090 

0.110 

2.59 

2.72 

2.84 

6M-01 

EPA 

<0.200 

<0.400 

0.450 

<0.800 

<0.080 

0.084 

0.534 

1.27 

2.01 

SLI 

0.150 

0.070 

0.730 

1.37 

0.170 

0.130 

2.62 

2.62 

2.62 

6M-02 

EPA 

<0.200 

<0.400 

0.780 

1.30 

0.150 

0.170 

2.40 

2.70 

3.00 

SLI 

0.140 

0.080 

1.27 

2.41 

0.170 

0.240 

4.31 

4.31 

4.31 

6M-03 

EPA 

<0.200 

<0.400 

0.790 

1.30 

<0.200 

0.220 

2.31 

2.71 

3.11 

SLI 

0.140 

0.080 

1.03 

1.84 

0.160 

0.240 

3.49 

3.49 

3.49 

6M-04 

EPA 

<0.200 

<0.400 

<0.100 

<0.100 

<0.100 

<0.100 

0.000 

0.500 

1.00 

SLI 

<0.060 

<0.060 

0.060 

0.180 

<0.020 

<0.020 

0.240 

0.320 

0.400 

6M-22 

EPA 

<0.040 

<0.080 

0.470 

0.840 

0.093 

0.  087 

1.49 

1.55 

1.61 

SLI 

0.040 

0.090 

0.570 

0.850 

0.090 

0.130 

1.77 

1.77 

1.77 

6M-38 

EPA 

<0.030 

<0.080 

0.360 

0.630 

0.071 

0.074 

1.14 

1.24 

1.24 

SLI 

0.020 

<0.030 

0.480 

0.740 

0.070 

0.110 

1.42 

1.44 

1.45 

6M-42 

EPA 

<0.050 

0.079 

0.470 

0.790 

0.100 

0.120 

1.56 

1.58 

1.61 

SLI 

0.030 

0.050 

0.510 

0.770 

0.080 

0.130 

1.57 

1.57 

1.57 

6M-60 

EPA 

<0.110 

<0.200 

0.370 

0.600 

0.085 

0.089 

1.14 

1.30 

1.45 

SLI 

0.020 

0.040 

0.340 

0.510 

0.050 

0.090 

1.05 

1.05 

1.05 

6M-66 

EPA 

<0.050 

<0.080 

0.210 

0.320 

0.050 

0.051 

0.631 

0.696 

0.761 

SLI 

<0.020 

<0.030 

0.110 

0.170 

0.020 

0.020 

0.320 

0.345 

0.370 

6M-74 

EPA 

<0.050 

<0.080 

<0.030 

<0.030 

<0.020 

0.020 

0.000 

0.115 

0.230 

SLI 

<0.020 

<0.030 

0.030 

0.090 

<0.010 

0.010 

0.120 

0.147 

0.190 

6M-82 

EPA 

<0.050 

<0.080 

<0.030 

<0.030 

<0.020 

<0.020 

0.000 

0.115 

0.230 

SLI 

<0.020 

<0.030 

<0.010 

0.040 

<0.010 

<0.010 

0.040 

0.080 

0.120 

67-38 

EPA 

0.047 

0.120 

0.390 

0.580 

0.071 

0.120 

1.33 

1.33 

1.33 

SLI 

0.030 

0.090 

0.380 

0.690 

0.070 

0.110 

1.37 

1.37 

1.37 

67-40 

EPA 

0.064 

0.060 

0.280 

0.450 

0.053 

0.073 

0.980 

0.980 

0.980 

SLI 

0.020 

0.060 

0.280 

0.480 

0.050 

0.080 

0.970 

0.970 

0.970 

67-42 

EPA 

0.047 

0.051 

0.300 

0.450 

0.060 

0.100 

1.01 

1.01 

1.01 

SLI 

0.020 

0.050 

0.290 

0.500 

0.060 

0.090 

1.01 

1.01 

1.01 

67-44 

EPA 

0.028 

0.058 

0.250 

0.380 

0.053 

0.070 

0.839 

0.839 

0.839 

SLI 

0.020 

0.070 

0.260 

0.460 

0.050 

0.090 

0.950 

0.950 

0.950 

Y 


Table  10  (continued) 


TVA 

LAB  ID 

Lab 

DDT 

0,P' 

(Mg/1) 

P.P' 

DDD  ' 
O.P’ 

(Mg/1) 

P,P' 

DDE 

O.P' 

(Mg/1) 

P.P' 

Total 

Min 

DDTR 

Avg 

(Mg/1) 

Max 

67-46 

EPA 

0.028 

0.110 

0.220 

0.340 

0.047 

0.062 

0.807 

0.807 

0.807 

SLI 

0.020 

0.080 

0.230 

0.400 

0.050 

0.080 

0.860 

0.860 

0.860 

67-48 

EPA 

0.027 

0.081 

0.250 

0.380 

0.050 

0.070 

0.858 

0.858 

0.858 

SLI 

0.020 

0.060 

0.280 

0.490 

0.060 

0.100 

1.01 

1.01 

1.01 

67-50 

EPA 

0.023 

0.068 

0.250 

0.380 

0.053 

0.058 

0.832 

0.832 

0.832 

SLI 

0.010 

0.100 

0.230 

0.450 

0.050 

0.080 

0.920 

0.920 

0.920 

67-52 

EPA 

0.028 

0.043 

0.280 

0.420 

0.055 

0.062 

0.888 

0.888 

0.888 

SLI 

<0.020 

0.050 

0.300 

0.510 

0.060 

0.110 

1.03 

1.04 

i.05 

67-54 

EPA 

0.023 

0.033 

0.240 

0.420 

0.053 

0.070 

0.839 

0.839 

0.839 

SLI 

<0.020 

0.030 

0.220 

0.350 

0.050 

0.070 

0.720 

0.730 

0.740 

67-56 

EPA 

0.021 

<0.030 

0.200 

0.290 

0.044 

0.048 

0.603 

0.618 

0.633 

SLI 

<0.020 

<0.030 

0.220 

0.340 

0.050 

0.070 

0.680 

0.705 

0.730 

5-001A 

EPA 

<0.700 

<0.700 

0.560 

1.00 

<0.200 

<0.200 

1.56 

2.46 

3.36 

SLI 

<0.080 

<0.080 

0.570 

1.07 

0.070 

0.090 

1.80 

1.88 

1.96 

5-002A 

EPA 

<0.400 

<0.400 

0.470 

0.840 

<0.100 

<0.100 

1.31 

1.81 

2.31 

SLI 

<0.080 

<0.080 

0.420 

0.780 

0.040 

0.060 

1.30 

1.39 

1.46 

5-015A 

EPA 

<0.300 

<0.300 

<0.200 

<0.200 

<0.100 

0.100 

0.000 

0.600 

1.20 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

5-018A 

EPA 

<0.030 

<0.030 

1.50 

3.20 

0.220 

0.370 

5.29 

5.32 

5.35 

SLI 

0.120 

<0.080 

1.53 

2.74 

0.160 

0.280 

4.83 

4.87 

4.91 

5-033B 

EPA 

<0. 700 

<0.700 

<0.400 

<0.400 

<0.200 

<0. 200 

0.000 

1.30 

2.60 

SLI 

<0.080 

<0.080 

<0.080 

<0.080 

<0.040 

<0.040 

0.000 

0.200 

0.400 

Table  11. 

Spec ial 

Study: 

Use  of 

the  Churn 

Splitter 

TVA 

LAB  ID 

Nonfilterable 
residue  (pg/1) 

DDT  (ng/1) 
O.P'  P.P' 

DDD 

0,P’ 

(ug/1) 

P.P' 

DDE 

0.P' 

(yg/l) 

P.P' 

Total  DDTRb 
(vr/1) 

DDT  6-58 

53 

0.28 

2.52 

4.04 

6.59 

0.68 

1.26 

15.4 

DDT  6-59 

50 

0.28 

3.15 

4.12 

6.80 

0.65 

1.42 

16.4 

DDT  6-60 

50 

0.28 

1.71 

3.68 

5.83 

0.62 

1.33 

13.5 

DDT  6-61 

51 

0.31 

2.83 

3.62 

5.78 

0.63 

1.20 

14.4 

DDT  6-62 

51 

0.29 

2.64 

3.71 

6.05 

0.64 

1.27 

14.6 

DDT  6-63 

50 

0.32 

2.20 

3.96 

6.44 

0.69 

1.29 

14.9 

DDT  6-64 

51 

0.28 

2.54 

3.70 

6.18 

0.59 

1.19 

14.5 

Mean 

50.9 

0.29 

2.51 

3.83 

6.24 

0.64 

1.28 

14.8 

Standard 

1.07 

0.02 

0.46 

0.20 

0.39 

0.03 

0.08 

0.90 

deviation 

%  RSDC 

2.1 

5.8 

18.3 

5.3 

6.2 

5.4 

6.2 

6.1 

aAnalysis  performed  by  TVA  Laboratory  Branch. 
b Analysis  performed  by  SLI. 

c 

RSI)  -  Relative  standard  deviation. 


Table  12.  Special  Study:  Use  of  Cellulose  Membrane  Filters 


Isomer 

Concentration 
before  filtration 
(uk/1) 

Concentration 
after  filtration 
(ur/1) 

%  Recovery' 

0,P'  DDT 

5.00 

1.10 

22.0 

P,P*  DDT 

5.44 

1.00 

18.4 

0,P'  DDD 

NDb 

ND 

- 

P,P’  DDD 

3.98 

2.23 

56.0 

0,P'  DDE 

3.13 

0.65 

20.8 

P,P'  DDE 

3.41 

0.28 

8.2 

Total  DDTR 

21.0 

5.26 

25.0 

All  analysis  perforrae  .  by  SL1. 
^ND  -  not  detected. 


► 

*- 


Tab]  e  IT.  Special  Study:  Extraction  Efficiencies  of  DDTR  from  Suspended  Solids 


Matrix 

Suspended 
Solids  (mg/L) 

DDT 

0.P’  P.P’ 

%  Recovery 
DDD 

0.P’  P.P' 

DDE 

0,P'  P.P’ 

Total  DDTR** 

Deionized 

73 

* 

33.7 

54.4 

59.3 

42.5 

31.1 

43.7 

water 

370 

* 

70.0 

50.4 

54.1 

32.7 

28.6 

45.9 

3700 

57.1 

72.1 

51.5 

57.1 

31.1 

28.2 

47.4 

Native  water 

73 

* 

35.1 

13.8 

37.0 

23.5 

16.5 

25.3 

370 

* 

69.3 

46.3 

51.7 

29.7 

25.9 

43.4 

3700 

44.1 

67.9 

56.5 

60.5 

35.0 

31.7 

49.7 

* 

below  detection  limit. 

A  * 

All  analysis  performed  by  SLl. 
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Table  16  (continued) 


Table  17.  Blind  Split  Sediment  Data  (by  Request) 


TVA 

LAB  ID 

Type 

sample 

*  DDT  (ug/g) 
O.P'  P.P' 

DDD  (ug/g) 
O.P’  P.P* 

DDE  (ug/g) 
O.P'  P.P' 

Total  DDTR  (ug/g) 
Min  Avr  Max 

4-184 

RR 

<0.013 

0.25 

0.098 

0.21 

0.065 

0.090 

0.713 

0.718 

0.726 

4-41 

OV 

<0.02 

0.53 

0.19 

0.41 

0.12 

0.11 

1.36 

1.37 

1.38 

4-157 

RR 

<0.09 

0.30 

<0.06 

0.081 

<0.05 

0.53 

0.434 

0.534 

0.634 

4-47 

OV 

<0.02 

0.14 

<0.02 

0.10 

<0.01 

0.01 

0.25 

0.28 

0.30 

4-161 

RR 

0.010 

0.19 

0.051 

0.12 

0.030 

0.077 

0.478 

0.478 

0.478 

4-63 

OV 

<0.02 

0.57 

0.11 

0.45 

0.04 

0.08 

1.25 

1.26 

1.27 

4-174 

RR 

0.28 

3.10 

0.30 

0.89 

<0.20 

0.52 

5.09 

5.19 

5.29 

4-55 

OV 

0.07 

2.21 

0.89 

1.97 

0.24 

0.44 

5.82 

5.82 

5.82 

4-180 

RR 

0.13 

3.00 

0.48 

0.85 

0.13 

0.30 

4.89 

4.89 

4.89 

4-59 

OV 

0.20 

3.00 

1.56 

2.18 

0.29 

0.68 

7.91 

7.91 

7.91 

4-219 

RR 

1550 

8630 

369 

1050 

44.5 

226 

11900 

11900 

11900 

4-96 

OV 

0.50 

38.4 

2.9 

3.3 

0.38 

1.9 

54.4 

54.4 

54.4 

4-210 

RR 

0.29 

1.82 

1.56 

3.84 

0.82 

1.56 

9.89 

9.89 

9.89 

4-71 

OV 

0.03 

0.54 

0.39 

0.94 

0.19 

0.35 

2.44 

2.44 

2.44 

* 

RR  -  Reanalyzed  value  obtained  by  SLI. 
OV  -  Original  value  obtained  by  SLI. 


Table  18.  Tabulation  of  Results  from  "Pooled"  Sediment  Samples  for  DDTR  Analysis 
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analyses  performed  by  Laboratory  Branch  (TVA) 
Standard  deviation. 

-Relative  standard  deviation, 
i  than  value  used  in  calculations. 


Table  20.  SLI-EPA  Spilt  Sediment  Data 


TVA 

LAB  ID 

Lab 

DDT  i 
0,P' 

(pg/g) 

P,P’ 

DDD  (pg/g) 
O.P'  P,P' 

DDE  (pg/g) 
O.P'  P,P' 

Total  DDTR  <pg/g) 
Min  Avr  Max 

3-001 

EPA 

<0.020 

<0.020 

<0.014 

<0.014 

<0.011 

0.017 

0.017 

0.056 

0.096 

SLI 

<0.020 

<0.020 

<0.020 

0.020 

<0.050 

0.010 

0.030 

0.085 

0.140 

3-003 

EPA 

<0.110 

<0.110 

<0.084 

<0.038 

<0.073 

0.051 

0.051 

0.258 

0.466 

SLI 

0.030 

0.030 

0.030 

0.050 

<0.050 

0.030 

0.170 

0.195 

0.220 

3-005 

EPA 

<0.059 

<0.059 

<0.060 

<0.024 

<0.055 

0.042 

0.042 

0.170 

0.299 

SLI 

<0.020 

<0.020 

0.020 

0.030 

<0.050 

0.030 

0.080 

0.125 

0.170 

3-006 

EPA 

<0.025 

<0.030 

0.023 

0.042 

0.026 

0.039 

0.130 

0.157 

0.185 

SLI 

<0.020 

<0.020 

0.020 

0.030 

<0.050 

0.030 

0.080 

0.125 

0.170 

3M-07 

EPA 

<0.013 

<0.013 

<0.006 

<0.006 

<0.003 

0.003 

0.000 

0.022 

0.044 

SLI 

<0.020 

<0.020 

<0.020 

<0.020 

<0.010 

0.010 

0.000 

0.050 

0.100 

4-001 

EPA 

<0.061 

<0.061 

0.340 

0.420 

0.140 

0.150 

1.05 

1.11 

1.17 

SLI 

<0.020 

0.030 

0.170 

0.450 

0.110 

0.140 

0.900 

0.910 

0.920 

4-002 

EPA 

<0.180 

1.10 

1.70 

3.80 

2.00 

2.60 

11.2 

11.3 

11.4 

SLI 

0.040 

2.20 

3.40 

3.10 

2.00 

3.00 

13.7 

13.7 

13.7 

4-003 

EPA 

<0.098 

0.690 

0.620 

1.40 

1.80 

1.50 

6.01 

6.06 

6.11 

SLI 

0.030 

0.550 

0.620 

0.980 

1.80 

1.20 

5.18 

5.18 

5.18 

4-004 

EPA 

<0.070 

0.130 

0.350 

0.650 

0.630 

0.490 

2.25 

2.28 

2.32 

SLI 

0.040 

0.170 

0.280 

0.720 

0.600 

0.570 

2.38 

2.38 

2.38 

4-006 

EPA 

<0.070 

0.450 

0.900 

0.400 

0.400 

1.10 

3.25 

3.28 

3.32 

SLI 

0.030 

0.220 

1.20 

0.730 

0.550 

1.40 

4.13 

4.13 

4.13 

4-032 

EPA 

<0.110 

1.30 

0.740 

2.30 

0.900 

0.010 

5.85 

5.90 

5.90 

SLI 

0.100 

3.05 

1.22 

3.68 

1.08 

1.11 

10.2 

10.2 

10.2 

4-033 

EPA 

<0.040 

0.120 

0.056 

0.160 

0.049 

0.044 

0.429 

0.449 

0.469 

SLI 

<0.020 

0.170 

0.100 

0.220 

0.070 

0.060 

0.620 

0.630 

0.640 

<r 

ri 

o 

\ 

EPA 

<0.068 

1.00 

0.350 

1.10 

0.500 

0.270 

3.22 

3.25 

3.29 

SLI 

0.110 

2.35 

0.510 

1.11 

0.440 

0.430 

4.95 

4.95 

4.95 

4-0  38 

EPA 

<2.00 

48.0 

8.20 

34.0 

6.80 

6.10 

103 

104 

105 

SLI 

2.73 

63.0 

11.5 

36.5 

7.81 

10.4 

132 

132 

132 

4-039 

EPA 

<1.90 

42.0 

11.0 

36.0 

12.0 

8.10 

109 

110 

111 

SLI 

0.680 

34.4 

10.3 

34.4 

10.3 

9.75 

99.8 

99.8 

99.8 

4-040 

EPA 

<0.069 

0.460 

0.360 

0.650 

0.640 

0.350 

2.46 

2.52 

2.59 

SLI 

0.020 

0.810 

0.480 

1.100 

0.660 

0.570 

3.64 

3.640 

3.64 

c 

1 

EPA 

<0.030 

0.440 

0. 190 

0.340 

0. 120 

0.110 

1.20 

1.22 

1.23 

SLI 

<0.020 

0.530 

0.190 

0.410 

0.120 

0.110 

1.36 

1.37 

1.38 

4-044 

EPA 

<2.00 

46.0 

7.20 

36.0 

4.80 

5.40 

99.4 

100 

101 

SLI 

1.14 

52.5 

11.0 

35.0 

6.50 

9.00 

115 

115 

115 

4-045 

EPA 

<0.830 

0.220 

0.160 

0.320 

0.120 

0.120 

0.940 

0.981 

1.02 

SLI 

0.02 

1.28 

0.660 

1.20 

0.380 

0.480 

4.02 

4.02 

4.02 

4-170 

EPA 

0.190 

1.20 

2.50 

1.20 

O.fejO 

2.50 

8.42 

8.42 

8.42 

SLI 

<0.130 

1.68 

3.28 

1.45 

0.850 

3.13 

10.4 

10.6 

10.5 

4-171 

EPA 

0.350 

0.750 

3.40 

1.50 

1.80 

3.50 

11.3 

11.3 

11.3 

SLI 

<0.410 

0.910 

2.94 

1.74 

1.24 

4.26 

11.1 

11.3 

11.5 

4-172 

EPA 

9.20 

190 

71.0 

142 

27.0 

32.0 

471 

471 

471 

SLI 

7.00 

78.8 

56.3 

68.8 

17.3 

38.8 

267 

267 

267 

4-176 

EPA 

0.014 

0.170 

0.030 

0.061 

0.013 

0.021 

0.309 

0.309 

0.309 

SLI 

<0.530 

6.38 

2.58 

5.88 

1.05 

2.80 

18.7 

7  9.2 

19.2 

Table  20  (continued) 


TVA 

LAB  ID 

Lab 

DDT  (ug/g) 

O.P'  P,P' 

DDD  (pg/g) 

0,P'  P,P' 

DDE  (pg/g) 

O.P*  P,P' 

Total  DDTR  (pg/g) 
Min  Avg  Max 

4-194 

EPA 

<0.800 

3.20 

4.50 

8.00 

2.80 

4.80 

23.3 

23.7 

24.1 

SLI 

0.340 

4.36 

3.61 

6.21 

2.01 

5.03 

21.6 

21.6 

21.6 

4-195 

EPA 

2.40 

7.90 

4.40 

5.70 

2.70 

3.30 

26.4 

26.4 

26.4 

SLI 

0.046 

0.350 

1.44 

1.38 

0.830 

1.50 

5.55 

5.55 

5.55 

4-212 

EPA 

0.140 

0.660 

0.088 

0.120 

0.040 

0.110 

1.16 

1.16 

1.16 

SLI 

0.066 

0.350 

0.052 

0.100 

0.028 

0.110 

0.706 

0.706 

0.706 

4-215 

EPA 

<0.030 

<0.040 

0.140 

0.160 

0.054 

0.110 

0.464 

0.499 

0.534 

SLI 

0.008 

0.008 

0.056 

0.048 

0.034 

0.090 

0.244 

0.244 

0.244 

4-220 

EPA 

480 

1500 

440 

520 

no 

240 

3290 

3290 

3290 

SLI 

740 

6100 

640 

850 

148 

435 

8910 

8910 

8910 

4-221 

EPA 

1400 

3300 

620 

740 

160 

320 

6540 

6540 

6540 

SLI 

2300 

12,700 

1000 

1300 

150 

650 

18,100  18,100 

18,100 

4-223 

EPA 

<5.00 

18.0 

48.0 

46.0 

11.0 

24.0 

147 
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Table  21.  Results  from  Special  Study  to  Determine  Sediment  Compositing  Variability 
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Table  27.  Original  EPA-SLI  Split  Fish  Data 
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Table  27  (continued) 
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These  SLI  values  were  later  determined  to  be  inaccurate 


Table  28.  Initial  Fiah  Reruns  Within  SLI  of  "Good  Day"  Samples 


TVA 

LAB  ID 

Type  * 
sample 

X 

Lipids 

DDT  (pg/g) 
O.P'  P.P' 

DDD  (pg/g) 
O.P1  P.P’ 

DDE  (pg/g) 
O.P'  P.P' 

Total  DDTR  (pg/g) 
Min  Avg  Max 

1M-27 

RR 

0.19 

0.05 

0.05 

0.03 

0.09 

0.03 

0.13 

0.38 

0.38 

0.38 

OV 

0.54 

0.13 

0.12 

0.046 

0.16 

0.073 

0.32 

0.849 

0.849 

0.849 

1-072 

RR 

0.06 

0.04 

0.08 

0.33 

0.82 

0.10 

0.40 

l.?7 

1.77 

1.77 

OV 

0.12 

0.055 

0.040 

0.52 

1.30 

0.16 

0.67 

2.74 

2.74 

2.74 

1-078 

RR 

0.07 

0.03 

0.03 

0.18 

0.48 

0.06 

0.26 

1.04 

1.04 

1.04 

OV 

0.16 

<0.03 

0.092 

0.29 

0.90 

0.099 

0.45 

1.83 

1.85 

1.86 

1-083 

RR 

3.30 

0.05 

0.10 

0.16 

0.65 

0.15 

1.12 

2.23 

2.23 

2.23 

OV 

1.34 

<0.02 

0.076 

0.054 

0.24 

0.087 

0.42 

0.877 

0.887 

0.897 

1-089 

RR 

1.27 

3.17 

2.61 

41.0 

115 

18.2 

60.4 

240 

240 

240 

OV 

2.42 

2.00 

2.81 

17.2 

66.0 

8.75 

33.7 

130 

130 

130 

1-109 

RR 

0.28 

<0.02 

<0.03 

<0.01 

0.05 

<0.01 

0.07 

0.12 

0.155 

0.19 

OV 

0.18 

<0.02 

<0.02 

<0.02 

0.02 

<0.01 

0.069 

0.089 

0.124 

0.159 

1-111 

RR 

3.81 

0.53 

0.83 

6.51 

31.9 

3.94 

21.0 

64.7 

64.7 

64.7 

OV 

2.24 

1.08 

1.23 

5.73 

21.1 

2.97 

15.2 

47.3 

47.3 

47.3 

1-113 

RR 

2.65 

0.18 

0.22 

0.56 

1.28 

0.40 

1.59 

4.23 

4.23 

4.23 

OV 

0.78 

0.27 

0.16 

0.45 

0.96 

0.37 

1.26 

3.47 

3.47 

3.47 

1-120 

RR 

0.81 

0.05 

0.05 

0.14 

0.52 

0.10 

0.49 

1.35 

1.35 

1.35 

OV 

0.57 

<0.02 

<0.02 

0.14 

0.49 

0.079 

0.28 

0.99 

1.01 

1.03 

1-132 

RR 

0.86 

0.10 

0.26 

0.60 

3.87 

0.24 

2.62 

7.69 

7.69 

7.69 

OV 

0.94 

0.17 

0.35 

0.59 

3.89 

0.26 

3.21 

8.47 

8.47 

8.47 

* 

RR  -  Reanalyzed  SLI  value. 
OV  -  Original  SLI  value. 


Table  29.  Initial  Fish  Reruns  Within  SLI  of  "Bad  Day"  Samples 


TVA 

LAB  ID 

Type  * 
sample 

Z 

Lipids 

DDT  ( ug/g ) 
O.P'  P.P' 

DDD  (ug/g) 
O.P*  P.P’ 

DDE  (ug/g) 
O.P'  P.P' 

Total 

Min 

DDTR 

Avg 

(vg/g) 

Max 

1-052 

RR 

1.00 

0.06 

0.03 

<0.01 

0.05 

0.03 

0.05 

0.22 

0.225 

0.23 

OV 

1.77 

0.53 

0.45 

0.12 

0.42 

0.32 

0.47 

2.31 

2.31 

2.31 

1-025 

RR 

0.07 

<0.02 

<0.02 

<0.01 

<0.01 

<0.01 

<0.01 

0.0 

0.04 

0.08 

OV 

0.23 

<0.02 

0.022 

<0.02 

0.  015<0.01 

0.015 

0.052 

0.725 

0.093 

1-026 

RR 

2.20 

0.23 

0.26 

0.31 

1.56 

0.35 

1.19 

3.9 

3.9 

3.9 

OV 

0.36 

<0.03 

0.03 

0.03 

0.10 

0.03 

0.11 

0.30 

0.315 

0.33 

1-027 

RR 

0.81 

0.02 

0.05 

0.08 

0.22 

0.07 

0.29 

0.73 

0.73 

0.73 

OV 

0.78 

<0.02 

0.055 

0.064 

0.23 

0.068 

0.26 

0.677 

0.787 

0.697 

1-029 

RR 

<0.05 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

<0.01 

0.0 

0.045 

0.09 

OV 

0.08 

<0.02 

<0.02 

<0.02 

0.025<G. 01 

0.016 

0.04 

0.075 

0.11 

1-030 

RR 

2.66 

0.15 

0.06 

0.09 

0.81 

0.22 

0.63 

1.960 

1.960 

1.960 

OV 

1.57 

0.079 

0.039 

0.088 

0.39 

0.11 

0.35 

1.056 

1.056 

1.056 

1-031 

RR 

0.05 

0.33 

0.67 

0.67 

1.30 

0.44 

1.73 

5.14 

5.14 

5.14 

OV 

4.88 

0.40 

0.57 

0.49 

1.47 

0.65 

2.32 

5.9 

5.9 

5.9 

1-034 

RR 

<0.05 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

0.01 

0.01 

0.05 

0.09 

OV 

0.14 

<0.02 

<0.02 

<0.02 

0. 018<0.01 

0.055 

0.073 

0.108 

0.143 

1-036 

RR 

2.79 

0.09 

0.17 

0.29 

0.72 

0.21 

0.66 

2.14 

2.14 

2.14 

OV 

1.43 

<0.02 

0.035 

0.077 

0.20 

0.077 

0.21 

0.599 

0.609 

0.619 

1-038 

RR 

<0.05 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

0.01 

0.01 

0.05 

0.09 

OV 

0.01 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.10 

1-050 

RR 

1.27 

0.09 

0.03 

0.12 

0.51 

0.10 

0.35 

1.2 

1.2 

1.2 

OV 

2.00 

0.03 

0.07 

0.14 

0.49 

0.14 

0.43 

1.3 

1.3 

1.3 

1-064 

RR 

1.41 

0.12 

0.18 

0.04 

0.05 

0.06 

0.12 

0.570 

0.570 

0.520 

OV 

0.63 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.1 

1-081 

RR 

0.71 

<0.02 

<0.03 

<0.01 

0.04 

0.01 

0.15 

0.20 

0.23 

0.26 

OV 

1.08 

<0.03 

<0.03 

<0.03 

<0.02 

0.02 

0.12 

0.12 

0.19 

0.25 

1-144 

RR 

0.06 

<0.02 

<0.02 

<0.01 

0.01 

0.01 

0.01 

0.04 

0.06 

0.08 

OV 

0.12 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.1 

1-151 

RR 

0.11 

<0.05 

<0.06 

<0.03 

0.05 

<0.02 

0.07 

0.12 

0.20 

0.280 

OV 

0.10 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.10 

1-158 

RR 

0.71 

0.11 

0.15 

0.04 

0.12 

0.07 

0.37 

0.86 

0.86 

0.86 

OV 

0.89 

<0.02 

<0.02 

<0.02 

0.090  0.084 

0.30 

0.474 

0.504 

0.534 

1-159 

RR 

<0.05 

<0.01 

<0.01 

<0.01 

0.04 

<0.01 

0.05 

0.09 

0.11 

0.130 

OV 

0.076 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

0.057 

0.057 

0.102 

0.147 

1-160 

RR 

0.77 

0.02 

0.03 

<0.01 

0.05 

0.02 

0.11 

0.230 

0.235 

0.240 

OV 

0.11 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.10 

1-163 

RR 

1.53 

0.08 

0.07 

0.20 

0.71 

0.15 

0.55 

1.76 

1.76 

1.76 

OV 

3.48 

0.31 

0.33 

0.46 

1.24 

0.36 

1.00 

3.70 

3.70 

3.70 

1-165 

RR 

0.70 

0.03 

<0.03 

0.03 

0.16 

0.03 

0.09 

0.340 

0.355 

0.370 

OV 

2.11 

<0.03 

<0.03 

<0.03 

0.25 

<0.02 

0.18 

0.670 

0.725 

0.78 

1-166 

RR 

1.78 

0.20 

0.35 

1.03 

6.24 

0.73 

3.91 

12.5 

12.5 

12.5 

OV 

4.30 

0.40 

0.64 

1.77 

9.84 

1.32 

6.64 

20.6 

20.6 

20.6 

( 

* 


Table  29  (continued) 


TVA 

LAB  ID 

Type  * 
sample 

% 

Lipids 

DDT  (yg/g) 
O.P*  P.P' 

DDD 

O.P* 

(vg/g) 

P.P* 

DDE 

O.P' 

(Pg/g) 

P.P* 

Total 

Min 

DDTR  (yg/g) 
Avg  Max 

1-168 

RR 

0.69 

0.05 

<0.06 

<0.02 

0.62 

0.06 

0.75 

1.48 

1.52 

1.56 

OV 

0.24 

<0.02 

<0.02 

<0.02 

0.096<0.01 

0.14 

0.236 

0.271 

0.306 

1M-09 

RR 

7.84 

0.68 

0.46 

2.09 

8.52 

1.91 

8.1 

21.8 

21.8 

21.8 

OV 

6.13 

0.31 

0.35 

1.15 

4.36 

1.34 

4.81 

12.3 

12.3 

12.3 

1M-10 

RR 

10.4 

1.49 

1.64 

12.6 

52.3 

7.57 

33.7 

109 

109 

109 

OV 

6.54 

0.51 

0.81 

5.41 

19.8 

3.15 

14.1 

43.8 

43.8 

43.8 

1M-37 

RR 

6.02 

5.75 

7.56 

56.4 

210 

27.9 

95.9 

403 

403 

403 

OV 

7.46 

13.7 

18.0 

90.2 

291 

47.2 

141 

601 

601 

601 

1M-38 

RR 

8.22 

4.69 

6.22 

83.7 

256 

32.0 

123 

506 

506 

506 

OV 

3.68 

4.14 

2.14 

39.5 

151 

17.9 

62.3 

277 

277 

277 

1M-43 

RR 

1.77 

0.87 

0.50 

12.5 

40.1 

5.92 

20.0 

79.9 

79.9 

79.9 

OV 

1.01 

0.85 

0.15 

5.51 

17.9 

2.46 

9.02 

35.9 

35.9 

35.9 

1M-45 

RR 

0.85 

0.39 

<0.20 

4.67 

16.5 

2.34 

8.42 

32.5 

32.5 

32.5 

OV 

0.15 

0.046 

<0.02 

0.76 

1.99 

0.36 

1.12 

4.29 

4.29 

4.30 

* 

RR  -  Reanalyzed  SLI  value. 
OV  -  Original  SLI  value. 


'•"Vfc 


Table  30.  SLI  Blind  Split  Fish  Data  During  Initial  Rerun  Phase 


TVA 

LAB  ID 

Type  * 
sample 

DDT  (pg/g) 
O.P'  P.P' 

DDD  (pg/g) 
O.P'  P.P* 

DDE 

O.P’ 

(ug/g) 

P.P' 

Total 

Min 

DDTR 

Avg 

(pg/g) 

Max 

IM-37 

OV 

5.75 

7.56 

56.4 

210 

27.9 

95.9 

404 

404 

404 

BS 

5.15 

7.00 

52.6 

196 

25.7 

876 

374 

374 

374 

1M-43 

OV 

0.87 

0.50 

12.5 

40.1 

5.92 

20.0 

80 

80 

80 

BS 

1.04 

0.67 

16.1 

50.1 

7.59 

25.2 

101 

101 

101 

* 

OV  -  Original  SLI  value. 
BS  -  Blind  split. 


Table  31.  Fish  Reruns  Within  EPA  at  Beginning  of  Rerun  Phase 


TVA 

LAB  ID 

Type  * 
sample 

DDT  (Ug/g) 
0,P'  P.P' 

DDD  (Mg/g) 
O.P'  P.P' 

DDE 

O.P' 

(ug/g) 

P.P' 

Total 

Min 

DDTR 

Avk 

(ug/g) 

Max 

1-036 

RR 

0.062 

0.066 

0.12 

0.34 

0.14 

0.37 

1.10 

1.10 

1.10 

OV 

0.30 

1.7 

0.39 

0.67 

0.38 

0.50 

3.94 

3.94 

3.94 

1-151 

RR 

<0.03 

<0.05 

<0.03 

0.050 

0.032 

0.056 

0.138 

0.193 

0.248 

OV 

<0.03 

<0.05 

<0.02 

0.026 

0.025 

0.054 

0.105 

0.155 

0.205 

1M-07 

RR 

0.87 

0.57 

5.8 

21 

4.0 

14 

46.2 

46.2 

46.2 

OV 

2.2 

2.2 

7.4 

26 

5.2 

18 

61.0 

61.0 

61.0 

1M-08 

RR 

<2 

<4 

10 

89 

8.2 

57 

164 

167 

170 

OV 

3.1 

2.3 

8.3 

56 

9.4 

43 

122 

122 

122 

1M-10 

RR 

2.1 

<3 

14 

60 

12 

41 

130 

131 

132 

OV 

8.4 

9.5 

18 

83 

16 

65 

200 

200 

200 

===== 

* 

RR  -  Reanalyzed  EPA  value. 
OV  -  Original  EPA  value. 


Table  32 


SLI-EPA  Fish  Split  Data  at  Beginning  of  Rerun  Phase 


TVA 

LAB  ID 

Type  , 
sample 

(  DDT 
0.P' 

(ug/g) 

P.P' 

DDD 

0.P' 

(ug/g) 

P.P' 

DDE 

0.P' 

(ug/g) 

P.P' 

Total 

Min 

DDTR  (wg/g) 
Avg  Max 

1-029 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

<0.01 

0.0 

0.045 

0.09 

EPA 

<0.02 

<0.02 

<0.01 

<0.01 

<0.01 

<0.007 

0.0 

0.0385 

0.077 

1-034 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

<0.01 

0.0 

0.045 

0.09 

EPA 

<0.6 

<0.5 

<1 

<1 

<1 

<1 

0.0 

2.55 

5.1 

1-036 

SLI 

0.09 

0.17 

0.29 

0.72 

0.21 

0.66 

2.14 

2.14 

2.14 

EPA 

0.62 

0.066 

0.12 

0.34 

0.14 

0.37 

1.10 

1.10 

1.10 

1-038 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

0.01 

0.01 

0.05 

0.09 

EPA 

<0.02 

<0.02 

<0.01 

<0.01 

<0.01 

<0.006 

0.0 

0.038 

0.076 

1-064 

SLI 

0.12 

0.18 

0.04 

0.05 

0.06 

0.12 

0.57 

0.57 

0.57 

EPA 

<0.01 

<0.07 

<0.04 

0.056 

0.057 

0.11 

0.223 

0.283 

0.343 

1-111 

SLI 

0.53 

0.83 

6.51 

31.9 

3.94 

21.0 

64.7 

64.7 

64.7 

EPA 

<1 

<3 

5.2 

26 

2.4 

16 

49.6 

51.6 

53.6 

1-151 

SLI 

<0.05 

<0.06 

<0.03 

0.05 

<0.02 

0.07 

0.12 

0.2 

0.28 

EPA 

<0.03 

<0.05 

<0.03 

0.050 

0.032 

0.056 

0.138 

0.193 

0.248 

1-165 

SLI 

0.03 

<0.03 

0.03 

0.16 

0.03 

0.09 

0.34 

0.355 

0.37 

EPA 

0.040 

<0.3 

0.24 

0.69 

0.094 

0.33 

1.39 

1.54 

1.69 

1-168 

SLI 

0.05 

<0.06 

<0.02 

0.62 

0.06 

0.75 

1.48 

1.52 

1.56 

EPA 

<0.05 

0.064 

0.031 

0.88 

0.17 

1.3 

2.50 

2.52 

2.50 

1M-7 

SLI* 

1.00 

1.18 

4.11 

11.0 

2.45 

10.1 

29.8 

29.8 

29.8 

EPA 

0.87 

0.57 

5.8 

21 

4.0 

14 

46.2 

46.2 

46.2 

1M-8 

SLI* 

<1.7 

3.33 

5.86 

38.4 

5.36 

30.1 

83.0 

83.9 

84.0 

EPA 

<2 

<4 

10 

89 

8.2 

57 

164 

167 

170 

1M-10 

SLI 

1.49 

1.64 

12.6 

52.3 

7.57 

33.7 

109 

109 

109 

EPA 

2.1 

<3 

14 

60 

12 

41 

129 

131 

132 

1M-27 

SLI 

0.05 

0.05 

0.03 

0.09 

0.03 

0.13 

0.38 

0.38 

0.38 

EPA 

0.14 

<0.2 

0.048 

0.14 

0.080 

0.028 

0.436 

0.536 

0.636 

1M-38 

SLI 

4.69 

6.22 

83.7 

256 

32.0 

123 

506 

506 

506 

EPA 

14 

10 

100 

310 

66 

150 

650 

650 

650 

1M-43 

SLI 

0.87 

0.50 

12.5 

40.1 

5.92 

20.0 

79.9 

79.9 

79.9 

EPA 

1.7 

<2 

15 

48 

10 

20 

94.7 

95.7 

96.7 

Samples  lost  in  analysis  during  initial  rerun  phase  and  resubmitted  during 
main  rerun  phase. 


Table  33.  Additional  "Pooled"  Fish  Samples  Analyzed  During  Rerun  Period  by  EPA 


EPA 

LAB  ID 

Type 

pooled 

sample 

Date 

analyzed 

DDT  (yg/g) 
O.P'  P.P' 

DDD 

0.P' 

(ug/g) 

P.P' 

DDE  (yg/g) 
O.P’  P.P' 

Total 

Min 

DDTR 

Avg 

(yg/g) 

Max 

889 

high 

4/03/80 

7.3 

6.7 

37 

150 

33 

89 

323 

323 

323 

890 

high 

4/03/80 

5.4 

5.7 

32 

130 

28 

70 

271 

271 

271 

891 

high 

4/03/80 

6.2 

5.5 

33 

130 

28 

79 

282 

282 

282 

892 

low 

4/03/80 

0.36 

0.25 

0.36 

1.1 

0.43 

0.81 

3.31 

3.31 

3.31 

893 

low 

4/03/80 

0.33 

0.23 

0.33 

0.96 

0.39 

0.72 

2.96 

2.96 

2.96 

894 

low 

4/03/80 

0.67 

<0.7 

0.34 

1.5 

0.56 

1.4 

4.47 

4.83 

5.17 

Table  34.  SLI  Blind  Split  Fish  Data  During  Rerun  Phase 


TVA 

LAB  ID 

Type  * 
sample 

% 

Lipids 

DDT  (pg/g) 
O.P’  P.P' 

DDD  (pg/g) 
O.P'  P.P’ 

DDE  (pg/g) 
O.P'  P.P' 

Total 

Min 

DDTR  (Pg/g) 

Avg  Max 

1-021 

OV 

2.88 

<0.02 

<0.02 

<0.02 

0.06 

0.09 

0.23 

0.38 

0.41 

0.44 

BS 

3.49 

<0.02 

0.12 

<0.02 

0.11 

0.15 

0.33 

C.  71 

0.73 

0.75 

1-037 

OV 

0.24 

<0.02 

0.12 

0.08 

0.26 

0.06 

0.35 

0.87 

0.88 

0.89 

BS 

0.23 

<0.02 

<0.02 

0.06 

0.26 

0.06 

0.35 

0.71 

0.73 

0.75 

1-138 

OV 

0.32 

0.33 

0.45 

1.93 

3.87 

0.62 

2.07 

9.27 

9.27 

9.27 

BS 

0.20 

0.25 

0.45 

0.97 

1.95 

0.33 

1.44 

5.39 

5.39 

5.39 

1-157 

OV 

0.26 

0.07 

0.14 

0.06 

0.15 

0.04 

0.19 

0.65 

0.65 

0.65 

BS 

0.61 

0.08 

0.11 

0.07 

0.23 

0.10 

0.48 

1.07 

1.07 

1.0T 

1-143 

OV 

0.50 

0.05 

<0.02 

0.64 

2.30 

0.34 

1.00 

4.33 

4.34 

4.35 

BS 

0.04 

0.05 

<0.02 

0.59 

2.16 

0.33 

0.92 

4.05 

4.06 

4.07 

1-156 

OV 

0.05 

<0.02 

<0.02 

<0.02 

0.05 

0.01 

0.04 

0.10 

0.13 

0.16 

BS 

0.03 

<0.02 

<0.02 

<0.02 

0.04 

<0.01 

0.03 

0.07 

0.10 

0.14 

1-051 

OV 

2.65 

0.04 

0.12 

0.12 

0.22 

0.14 

0.45 

1.09 

1.09 

1.09 

BS 

0.82 

<0.02 

0.04 

0.03 

0.08 

0.05 

0.14 

0.34 

0.35 

0.36 

1M-07 

OV 

6.56 

1.00 

1.18 

4.11 

11.0 

2.45 

10.1 

29.8 

29.8 

29.8 

BS 

4.00 

<0.04 

0.55 

2.49 

7.22 

1.41 

6.40 

18 

18 

18.1 

1M-24 

OV 

2.68 

<0.02 

<0.02 

<0.02 

0.26 

0.20 

0.64 

19.2 

19.2 

19.2 

BS 

5.40 

0.09 

0.11 

0.17 

0.59 

0.42 

1.04 

2.42 

2.42 

2.42 

OV  -  Original  SLI  value. 
BS  -  Blind  split. 


Table  35.  SLI-EPA  Fish  Splits  During  Main  Rerun  Phase 


TVA 

LAB  ID 

Lab 

DDT  (ug/g) 
O.P’  P.P' 

DDD 

O.P' 

(ng/g) 

P.P' 

DDE  (wg/g) 
O.P*  P.P' 

Total  DDTR  (ug/g) 
Min  Avg  Max 

1M-12 

SLI 

0.48 

0.46 

0.66 

2.29 

0.90 

2.64 

7.43 

7.43 

7.43 

EPA 

1.10 

0.61 

1.00 

4.80 

1.50 

4.60 

13.6 

13.6 

13.6 

IM-19 

SLI 

0.77 

0.62 

0.33 

0.90 

0.41 

1.01 

4.04 

4.04 

4.04 

EPA 

2.00 

0.65 

0.77 

2.00 

0.81 

1.50 

7.73 

7.73 

7.73 

1M-21 

SLI 

0.54 

0.27 

1.10 

4.50 

0.92 

3.47 

10.8 

10.8 

10.8 

EPA 

1.20 

0.58 

1.90 

8.30 

2.30 

5.20 

19.5 

19.5 

19.5 

1M-22 

SLI 

0.50 

0.44 

0.30 

0.96 

0.70 

1.11 

4.01 

4.01 

4.01 

EPA 

0.76 

0.19 

0.47 

2.3 

0.90 

1.6 

6.22 

6.22 

6.22 

1-23 

SLI 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.0 

0.05 

0.10 

EPA 

<0.02 

<0.03 

<0.01 

<0.01 

<0.008 

<0.007 

0.0 

0.042 

0.085 

1-61 

SLI 

<0.02 

<0.02 

<0.02 

0.08 

0.13 

0.25 

0.46 

0.49 

0.52 

EPA 

0.090 

0.074 

0.040 

0.11 

0.071 

0.18 

0.565 

0.565 

0.565 

1-103 

SLI 

<0.02 

<0.02 

1.21 

3.84 

0.73 

3.25 

9.03 

9.05 

9.07 

EPA 

1.2 

1.1 

2.5 

10.0 

3.2 

7.4 

25.4 

25.4 

25.4 

1-142 

SLI 

0.05 

0.04 

0.61 

1.65 

0.25 

0.89 

3.49 

3.49 

3.49 

EPA 

<0.1 

<0.2 

0.45 

1.4 

0.29 

0.73 

2.87 

3.02 

3.17 

1-146 

SLI 

<0.02 

<0.02 

<0.02 

0.04 

<0.01 

0.12 

0.16 

0.195 

0.23 

EPA 

<0.02 

<0.03 

<0.008 

0.009 

<0.005 

0.046 

0.055 

0.086 

0.118 

1M-20 

SLI 

0.28 

0.40 

0.30 

2.50 

0.54 

1.93 

5.95 

5.95 

5.95 

EPA 

1.6 

0.20 

0.64 

3.5 

1.1 

2.8 

9.84 

9.84 

9.84 

Table  36 


.  SLI-EPA  SpliC  Data  for  Last  Rerun  of  Fish 
and  Vertebrates  by  SLI 


TVA 
LAB  ID 

Lab 

Type* 

sample 

DDT  (pg/g) 
0.P'  P.P' 

DDD  (pg/g) 
0.P'  P.P' 

DDE 

O.P' 

(pg/g) 

P.P' 

Total  DDTR 
Min  Avg 

(Pg/g) 

Max 

1M-25 

* 

SLI 

Whole 

1.33 

1.96 

14.4 

37.8 

6.17 

24.9 

86.6 

86.6 

86.6 

EPA 

body 

5.3 

6.6 

29 

68 

14 

30 

153 

153 

153 

1M-30 

* 

SLI 

Whole 

0.08 

0.04 

0.09 

0.36 

0.17 

0.43 

1.17 

1.17 

1.17 

EPA 

body 

0.47 

0.46 

1.0 

7.0 

1.1 

3.4 

13.4 

13.4 

13.4 

1-140A 

* 

SLI 

Fish 

0.02 

0.05 

0.19 

0.42 

0.06 

0.23 

0.97 

0.97 

0.97 

EPA 

fillet 

0.26 

0.45 

1.4 

2.7 

0.71 

1.6 

7.12 

7.12 

7.12 

1-140B 

* 

SLI 

Fish 

0.08 

0.10 

0.57 

1.16 

0.17 

0.56 

2.64 

2.64 

2.64 

EPA 

fillet 

1.3 

2.2 

5.4 

9.3 

2.6 

4.8 

25.6 

25.6 

25.6 

7-60 

* 

SLI 

Vertebrate<0.01 

<0.01 

0.01 

0.04 

<0.01 

0.27 

0.32 

0.335 

0.35 

EPA 

0.04 

<0.06 

0.13 

0.31 

0.087 

3.2 

3.7 

3.8 

3.8 

7-106 

* 

SLI 

Ver tebrate<0. 01 

0.02 

<0.01 

0.05 

0.02 

0.05 

0.14 

0.15 

0.16 

EPA 

0.035 

0.069 

0.03 

0.32 

0.063 

0.78 

1.30 

1.30 

1.30 

7-146 

* 

SLI 

Vertebrate<0.01 

0.01 

<0.01 

0.02 

<0.01 

0.10 

0.13 

0.145 

0.16 

EPA 

<0.03 

<0.04 

<0.02 

<0.02 

<0.01 

0.11 

0.11 

0.17 

0.23 

7-57 

* 

SLI 

Vertebrate 

0.01 

0.01 

0.01 

0.03 

<0.01 

0.02 

0.08 

0.085 

0.09 

EPA 

0.029 

0.46 

0.046 

0.18 

0.022 

0.088 

0.825 

0.825 

0.825 

7-148 

* 

SLI 

Vertebrate<0.01 

0.02 

0.01 

0.03 

<0.01 

0.04 

0.10 

0.11 

0.12 

EPA 

<0.05 

0.37 

0.031 

0.11 

0.020 

0.18 

0.711 

0.736 

0.761 

* 

Reanalyzed  SLI  values. 


Table  37.  SLI-EPA  Split  Data  for  Fish  Samples  Processed 

December  12,  1979,  by  SLI 


TVA 

LAB  ID 

DDT  <Pg/g> 
O.P'  P.P’ 

DDD 

O.P' 

(wg/g) 

P.P’ 

DDE  (pg/g) 
O.P'  P.P' 

Total 

Min 

DDTR  (pg/g) 
Avg  Max 

1M-25 

EPA 

5.3 

6.6 

29 

68 

14 

30 

153 

153 

153 

SLI* 

1.80 

2.28 

17.3 

45.0 

6.59 

20.2 

93.2 

93.2 

93.2 

1M-30 

EPA 

0.47 

0.46 

1.0 

7.0 

1.1 

3.4 

13.4 

13.4 

13.4 

SLI* 

<0.03 

0.071 

0.19 

1.38 

0.11 

0.81 

2.56 

2.58 

2.59 

1-108 

EPA 

<0.02 

<0.03 

0.025 

0.10 

0.023 

0.11 

0.258 

0.283 

0.308 

SLI* 

<0.02 

<0.02 

<0.02 

0.050 

<0.01 

0.059 

0.109 

0.144 

0.179 

1-171 

EPA 

0.25 

0.30 

2.0 

3.7 

0.84 

1.9 

8.99 

8.99 

8.99 

SLI* 

<0.02 

<0.02 

0.23 

0.61 

0.14 

0.40 

1.38 

1.40 

1.42 

1-172 

EPA 

<0.02 

<0.03 

0.014 

0.054 

0.024 

0.083 

0.175 

0.1775 

0.180 

SLI* 

<0.02 

<0.02 

<0.02 

0.020 

<0.01 

<0.01 

0.00 

0.05 

0.10 

1-115 

EPA 

<0.02 

<0.03 

0.019 

0.087 

0.026 

0.097 

0.229 

0.254 

0.279 

SLI 

<0.03 

<0.03 

<0.03 

<0.02 

<0.02 

<0.02 

0.00 

0.075 

0.15 

1M-34 

EPA 

0.22 

<0.14 

<0.10 

0.066 

0.13 

0.20 

0.750 

0.804 

0.856 

SLI* 

<0.05 

<0.05 

<0.04 

<0.03 

<0.03 

<0.03 

0.000 

0.12 

0.23 

1M-27 

EPA 

0.14 

<0.2 

0.048 

0.14 

0.080 

0.028 

0.436 

0.536 

0.636 

SLI* 

0.09 

0.09 

0.04 

0.13 

0.05 

0.23 

0.63 

0.63 

0.63 

2M-12 

EPA 

2.9 

1.8 

63 

130 

14 

45 

260 

260 

260 

SLI* 

0.89 

0.48 

11.2 

23.4 

2.9 

8.37 

47.2 

47.2 

47.2 

2M-15 

EPA 

<0.4 

0.62 

16 

43 

3.3 

12 

74.9 

75.1 

75.3 

SLI* 

0.60 

0.47 

9.85 

37.6 

3,31 

10.7 

62.5 

62.5 

62.5 

Table  38.  Consolidated  Valid  SL1  Blind  Split  Fish  Data 


TV  A 

Type 

*  DDT 

(ug/g) 

DDD  i 

(ug/g) 

DDE  ' 

(ug/g) 

Total 

DDTR 

(ug/g) 

I.AH  ID 

samp  it' 

0,1” 

l»,l” 

0,1” 

l*,P’ 

0,1” 

l»,  1” 

Min 

A  V£ 

Max 

1-008 

BL1 

0.020 

0.030 

<0.030 

0.150 

0.040 

0.150 

0.390 

0.405 

0.420 

ORI 

0.050 

0.040 

0.030 

0.280 

0.070 

0.290 

0.760 

0.760 

0.760 

1-012 

BLI 

<0.020 

<0.020 

<0.020 

<0.020 

0.310 

0.070 

0.380 

0.420 

0.460 

ORI 

<0.020 

<0.020 

<0.020 

<0.020 

<0.010 

0.020 

0.020 

0.065 

0.110 

1-017B 

BLI 

<0.020 

<0.020 

<0.020 

0.230 

0.057 

0.280 

0.567 

0.597 

0.627 

ORI 

0.034 

0.032 

0.024 

0.290 

0.067 

0.300 

0.746 

0.747 

0.746 

1-031 A 

BLI 

<0.020 

<0.020 

0.042 

0.160 

0.076 

0.160 

0.438 

0.458 

0.478 

ORI 

<0.020 

<0.020 

<0.020 

<0.020 

<0.010 

0.020 

0.020 

0.065 

0.110 

1-052C 

BLI 

0.057 

0.036 

<0.020 

0.048 

0.064 

0.067 

0.272 

0.282 

0.292 

ORI 

0.220 

0.170 

<0.010 

0.140 

0.340 

0.410 

1.280 

1.28 

1.290 

1-056D 

BLI 

0.130 

0.300 

0.100 

0.340 

0.140 

0.280 

1.29 

1.29 

1.29 

ORI 

0.070 

0.160 

0.060 

0.100 

0.100 

0.190 

0.680 

0.680 

0.680 

1-067 

BLI 

<0.030 

<0.030 

<0.030 

<0.020 

<0.020 

0.080 

0.080 

0.145 

0.210 

ORI 

<0.030 

<0.030 

<0.030 

<0.020 

<0.020 

0.060 

0.060 

0.125 

0.190 

1-070 

BLI 

<0.030 

<0.030 

<0.030 

<0.020 

<0.020 

<0.020 

0.000 

0.075 

0.150 

ORI 

<0.030 

<0.030 

<0.030 

<0.020 

<0.020 

<0.020 

0.000 

0.075 

0.150 

1-078 

BLI 

<0.030 

0.010 

0.380 

0.810 

0.089 

0.540 

1.92 

1.93 

1.95 

ORI 

<0.030 

0.092 

0.290 

0.900 

0.099 

0.450 

1.83 

1.85 

1.86 

1-080D 

BLI 

0.024 

0.051 

0.093 

0.780 

0.400 

0.610 

1.96 

1.96 

1.96 

ORI 

0.042 

0.030 

0.084 

0.086 

0.380 

0.640 

2.04 

2.04 

2.04 

1-086F 

BLI 

<0.020 

0.290 

1.86 

11.9 

1.48 

7.61 

23.1 

23.2 

23.2 

ORI 

0.240 

0.330 

2.15 

9.11 

1.14 

5.83 

18.8 

18.8 

18.8 

1-089D 

BLI 

1.48 

0.340 

20.1 

52.9 

9.10 

32.9 

117 

117 

117 

ORI 

2.61 

0.180 

38.8 

101 

17.2 

58.0 

218 

218 

218 

1-095 

BLI 

<0.030 

0.051 

<0.030 

0.220 

0.150 

0.380 

0.801 

0.831 

0.861 

ORI 

<0.030 

0.066 

<0.030 

0.130 

0.039 

0.110 

0.345 

0.375 

0.405 

1-103A 

BLI 

0.290 

0.300 

2.08 

5.85 

1.23 

4.24 

14.0 

14.0 

14.0 

ORI 

0.066 

0.095 

1.31 

3.19 

0.750 

2.43 

7.84 

7.84 

7.84 

1-107E 

BLI 

<0.020 

0.043 

0.020 

0.089 

0.037 

0.340 

0.529 

0.539 

0.549 

ORI 

0.028 

0.045 

0.036 

0.280 

0.057 

0.400 

0.846 

0.846 

0.846 

1-116 

BLI 

<0.030 

<0.030 

<0.030 

0.190 

<0.020 

0.140 

0.330 

0.385 

0.400 

ORI 

0.077 

0.051 

0.120 

0.400 

0.130 

0.350 

1.13 

1.13 

1.13 

1-124D 

BLI 

0.022 

0.029 

0.140 

0.330 

0.110 

0.330 

0.961 

0.961 

0.961 

ORI 

0.038 

0.026 

0.023 

0.230 

0.072 

0.220 

0.609 

0.609 

0.609 

1-132E 

BLI 

<0.020 

<0.020 

<0.020 

0.041 

<0.010 

0.050 

0.091 

0.126 

0.161 

ORI 

<0.020 

<0.020 

<0.020 

<0.020 

<0.010 

0.010 

0.010 

0.055 

0.100 

1-163D 

BLI 

0.067 

0.095 

0.970 

2.79 

0.580 

1.93 

6.43 

6.43 

6.43 

ORI 

0.390 

0.170 

2.03 

5.61 

1.25 

4.09 

13.5 

13.5 

13.5 

1-166B 

BLI 

0.075 

0.047 

0.440 

1.110 

0.410 

1.06 

3.14 

3.14 

3.14 

ORI 

0.043 

0.061 

0.370 

1.02 

0.380 

0.930 

2.80 

2.80 

2.80 

1M-51 

BLI 

0.530 

0.410 

6.10 

28.3 

3.42 

11.5 

50.3 

50.3 

50.3 

ORI 

0.076 

0.030 

0.970 

4.05 

0.520 

1.61 

7.26 

7.26 

7.26 

Table  38  (continued) 


TV  A 

LAB  ID 

Type 

sample 

*  DDT 
O.P' 

(vg/g) 

P.P' 

DDD 

O.P’ 

(ug/g) 

P.P' 

DDE 

P.P’ 

(ug/g) 

P.P' 

Total 

Min 

DDTR 

Avg 

(ug/g) 

Max 

2M-0L 

111.1 

0.090 

<0.020 

<0.030 

<0.020 

<0.020 

0.240 

0.330 

0.372 

0.420 

OKI 

0.063 

<0.020 

<0.020 

0.180 

0.035 

0.140 

0.418 

0.438 

0.458 

2M-15 

BLI 

1.02 

0.810 

16.3 

63.6 

5.46 

18.0 

105 

105 

105 

ORI 

0.190 

0.130 

3.40 

11.6 

1.15 

3.37 

19.8 

19.8 

19.8 

1M-27 

RR 

0.05 

0.05 

0.03 

0.09 

0.03 

0.13 

0.38 

0.38 

0.38 

OV 

0.13 

0.12 

0.046 

0.16 

0.073 

0.32 

0.849 

0.849 

0.849 

1-072 

RR 

0.04 

0.08 

0.33 

0.82 

0.10 

0.40 

1.77 

1.77 

1.77 

OV 

0.055 

0.040 

0.52 

1.30 

0.16 

0.67 

2.74 

2.74 

2.74 

1-078 

RR 

0.03 

0.03 

0.18 

0.48 

0.06 

0.26 

1.04 

1.04 

1.04 

OV 

<0.03 

0.092 

0.29 

0.90 

0.099 

0.45 

1.83 

1.85 

1.86 

1-083 

RR 

0.05 

0.10 

0.16 

0.65 

0.15 

1.12 

2.23 

2.23 

2.23 

OV 

<0.02 

0.076 

0.054 

0.24 

0.087 

0.42 

0.877 

0.887 

0.897 

1-089 

RR 

3.17 

2.61 

41.0 

115 

18.2 

60.4 

240 

240 

240 

OV 

2.00 

2.81 

17.2 

66.0 

8.75 

33.7 

130 

130 

130 

1-109 

RR 

<0.02 

<0.03 

<0.01 

0.05 

<0.01 

0.07 

0.12 

0.155 

0.19 

OV 

<0.02 

<0.02 

<0.02 

0.02 

<0.01 

0.069 

0.089 

0.124 

0.159 

1-111 

RR 

0.53 

0.83 

6.51 

31.9 

3.94 

21.0 

64.7 

64.7 

64.7 

OV 

1.08 

1.23 

5.73 

21.1 

2.97 

15.2 

47.3 

47.3 

47.3 

1-113 

RR 

0.18 

0.22 

0.56 

1.28 

0.40 

1.59 

4.23 

4.23 

4.23 

OV 

0.27 

0.16 

0.45 

0.96 

0.37 

1.26 

3.47 

3.47 

3.47 

1-120 

RR 

0.05 

0.05 

0.14 

0.52 

0.10 

0.49 

1.35 

1.35 

1.35 

OV 

<0.02 

<0.02 

0.14 

0.49 

0.079 

0.28 

0.99 

1.01 

1.03 

1-132 

RR 

0.10 

0.26 

0.60 

3.87 

0.24 

2.62 

7.69 

7.69 

7.69 

OV 

0.17 

0.35 

0.59 

3.89 

0.26 

3.21 

8.47 

8.47 

8,47 

1-021 

OV 

<0.02 

<0.02 

<0.02 

0.06 

0.09 

0.23 

0.38 

0.41 

0.44 

BS 

<0.02 

0.12 

<0.02 

0.11 

0.15 

0.33 

0.71 

0.73 

0.75 

1-037 

OV 

<0.02 

0.12 

0.08 

0.26 

0.06 

0.35 

0.87 

0.88 

0.89 

BS 

<0.02 

<0.02 

0.06 

0.26 

0.06 

0.35 

0.71 

0.73 

0.75 

1-138 

OV 

0.33 

0.45 

1.93 

3.87 

0.62 

2.07 

9.27 

9.27 

9.27 

BS 

0.25 

0.45 

0.97 

1.95 

0.33 

1.44 

5.39 

5.39 

5.39 

1-157 

OV 

0.07 

0.14 

0.06 

0.15 

0.04 

0.19 

0.65 

0.65 

0.65 

BS 

0.08 

0.11 

0.07 

0.23 

0.10 

0.48 

1.07 

1.07 

1.07 

1-143 

OV 

0.05 

<0.02 

0.64 

2.30 

0.34 

1.00 

4.33 

4.34 

4.35 

BS 

0.05 

<0.02 

0.59 

2.16 

0.33 

0.92 

4.05 

4.06 

4.07 

1-156 

OV 

<0.02 

<0.02 

<0.02 

0.05 

0.01 

0.04 

0.11 

0.14 

0.16 

BS 

<0.02 

<0.02 

<0.02 

0.04 

<0.01 

0.03 

0.07 

0.10 

0.14 

1-051 

OV 

0.04 

0.12 

0.12 

0.22 

0.14 

0.45 

1.09 

1.09 

1.09 

BS 

<0.02 

0.04 

0.03 

0.08 

0.05 

0.14 

0.34 

0.35 

0.36 

1M-07 

OV 

1.00 

1.18 

4.11 

11.0 

2.45 

10.1 

29.8 

29.8 

29.8 

BS 

<0.04 

0.55 

2.49 

7.22 

1.41 

6.40 

18 

18 

18.1 

1M-24 

OV 

<0.02 

<0.02 

<0.02 

0.26 

0.20 

0.64 

19.2 

19.2 

19.2 

BS 

0.09 

0.11 

0.17 

0.59 

0.42 

1.04 

2.42 

2.42 

2.42 

1M-37 

OV 

5.75 

7.56 

56.4 

210 

27.9 

95.9 

404 

404 

404 

BS 

5.15 

7.00 

52.6 

196 

25.7 

87.6 

374 

374 

374 

1M-43 

OV 

0.87 

0.50 

12.5 

40.1 

5.92 

20.0 

80 

80 

80 

BS 

1.04 

0.67 

16.1 

50.1 

7.59 

25.2 

101 

101 

101 

* 

BLI  -  Blind  sample. 

OR I  -  Regular  original  sample. 
RR  -  Reanalyzed  SL1  value. 

OV  -  Original  SLI  value. 

BS  -  Blind  split. 


\ 


Table  39. 

Complete  Listing  of  All 

SLI-EPA  Fish  Split  Data 

TVA 

LAB  ID 

Lab 

DDT 

0.P' 

(ug/g) 

P.P’ 

ODD  (ug/g) 
O.P'  P.P' 

DDE 

O.P' 

(pg/g) 

P.P' 

Total 

Min 

DDTR 

Avg 

(pg/g) 

Max 

1-01 7D 

EPA 

0.22 

0.17 

0.40 

0.95 

0.25 

0.76 

2.75 

2.75 

2.75 

SLI 

0.14 

0.13 

0.37 

0.81 

0.19 

0.66 

2.30 

2.30 

2.30 

1-01 7 F 

EPA 

0.050 

<0.20 

0.12 

1.80 

0.34 

1.4 

3.71 

3.81 

3.91 

SLI 

0.035 

0.087 

0.076 

1.02 

0.21 

0.81 

2.34 

2.24 

2.24 

1-052B 

EPA 

0.46 

<0.35 

<0.10 

0.31 

0.087 

0.44 

1.30 

1.52 

1.75 

SLI 

0.10 

0.052 

<0.02 

0.10 

0.099 

0.18 

0.531 

0.541 

0.551 

1-056D 

EPA 

0.19 

<0.030 

0.21 

0.48 

0.12 

0.36 

1.36 

1.51 

1.66 

SLI 

0.13 

0.30 

0.10 

0.34 

0.14 

0.28 

1.29 

1.29 

1.29 

SLI 

0.070 

0.16 

0.060 

0.10 

0.10 

0.19 

0.68 

0.68 

0.68 

1-08D 

EPA 

<0.50 

0.53 

9.9 

27 

4.8 

8.8 

51.0 

51.3 

51.5 

SLI 

0.35 

0.25 

10.3 

20.1 

4.19 

8.81 

44.0 

44.0 

44.0 

1-089D 

EPA 

<5 

<5 

30 

97 

20 

46 

193 

198 

203 

SLI 

1.48 

0.34 

20.1 

52.9 

9.1 

32.9 

117 

117 

117 

SLI 

2.61 

0.18 

38.8 

101 

17.2 

58.0 

218 

218 

218 

1-130B 

EPA 

<0.020 

<0.020 

0.080 

0.34 

0.06 

0.32 

0.80 

0.82 

0.84 

SLI 

<0.020 

<0.02 

0.031 

0.15 

0.015 

0.14 

0.336 

0.336 

0.336 

1-132C 

EPA 

<1.0 

<2.0 

0.79 

9.6 

1.0 

7.0 

1  .4 

19.9 

21.4 

SLI 

0.41 

0.54 

0.82 

6.81 

0.68 

5.08 

1-t.  3 

14.3 

14.3 

1-138A 

EPA 

<0.08 

0.12 

0.30 

0.68 

0.14 

0.24 

1.48 

1.52 

1.56 

SLI 

0.091 

0.490 

3.02 

5.20 

0.86 

2.20 

11.9 

11.9 

11.9 

1-086 

EPA 

0.29 

0.22 

0.80 

2.8 

0.60 

1.8 

6.51 

6.51 

6.51 

SLI 

0.58 

0.70 

1.17 

5.66 

0.98 

3.70 

12.8 

12.8 

12.8 

1-113 

EPA 

0.31 

0.36 

0.30 

0.75 

0.37 

1.2 

3.29 

3.29 

3.29 

SLI 

0.27 

0.16 

0.45 

0.96 

0.37 

1.26 

3.47 

3.47 

3.47 

SLI 

0.18 

0.22 

0.56 

1.28 

0.40 

1.59 

4.23 

4.23 

4.23 

1-109 

EPA 

<0.03 

<0.04 

<0.03 

0.33 

0.12 

0.078 

0.123 

0.153 

0.223 

SLI 

<0.020 

<0.020 

<0.020 

0.02 

<0.010 

0.069 

0.089 

0.124 

0.159 

SLI 

<0.02 

<0.03 

<0.01 

0.05 

<0.01 

0.07 

0.12 

0.115 

0.19 

1-109 


Table  39  (continued) 


TVA  DDT  (Mg/g)  DDD  (pg/g)  DDE  (pg/g)  Total  DDTR  (pg/g) 


LAB  ID 

Lab 

O.P’ 

P.P' 

O.P' 

P.P' 

0,P’ 

P.P' 

Min 

Avg 

Max 

1-098 

EPA 

0.25 

1.0 

1.9 

3.9 

0.75 

1.6 

9.40 

9.40 

9.40 

SLI 

<0.02 

0.12 

<0.02 

0.19 

0.063 

0.43 

0.803 

0.823 

0.843 

1-078 

EPA 

<0.07 

0.045 

0.38 

0.40 

0.14 

0.27 

1.24 

1.27 

1.30 

SLI 

<0.03 

0.010 

0.38 

0.81 

0.089 

0.54 

1.92 

1.93 

1.95 

SLI 

<0.03 

0.092 

0.29 

0.90 

0.099 

0.45 

1.83 

1.85 

1.86 

1M-34 

EPA 

0.22 

0.14 

<0.10 

0.066 

0.13 

0.20 

0.756 

0.806 

0.856 

SLI 

<0.05 

<0.05 

<0.04 

<0.03 

<0.03 

<0.03 

0.000 

0.12 

0.23 

1-029 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

<0.01 

0.0 

0.045 

0.09 

EPA 

<0.02 

<0.02 

<0.01 

<0.01 

<0.01 

<0.007 

0.0 

0.0385 

0.077 

1-034 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

0.01 

0.0 

0.045 

0.09 

EPA 

<0.6 

<0.5 

<1 

<1 

<1 

<1 

0.0 

2.55 

5.1 

1-036 

SLI 

0.09 

0.17 

0.29 

0.72 

0.21 

0.66 

2.14 

2.14 

2.14 

EPA 

0.062 

0.066 

0.12 

0.34 

0.14 

0.37 

1.10 

1.10 

1.10 

EPA 

0.30 

1.7 

0.39 

0.67 

0.38 

0.50 

3.94 

3.94 

3.94 

1-038 

SLI 

<0.02 

<0.03 

<0.01 

<0.01 

<0.01 

0.01 

0.01 

0.05 

0.09 

EPA 

<0.02 

<0.02 

<0.01 

<0.01 

<0.01 

<0.006 

0.0 

0.038 

0.076 

1-064 

SLI 

0.12 

0.18 

0.04 

0.05 

0.06 

0.12 

0.57 

0.57 

0.57 

EPA 

<0.01 

<0.07 

<0.04 

0.056 

0.057 

0.11 

0.223 

0.283 

0.343 

SLI 

1.08 

1.23 

5.73 

21.1 

2.97 

15.2 

47.3 

47.3 

47.3 

1-111 

SLI 

0.53 

0.83 

6.51 

31.9 

3.94 

21.0 

64.7 

64.7 

64.7 

EPA 

<1 

<3 

5.2 

26 

2.4 

16 

49.6 

51.6 

53.6 

1-151 

SLI 

<0.05 

<0.06 

<0.03 

0.05 

<0.02 

0.07 

0.12 

0.2 

0.28 

EPA 

<0.03 

<0.05 

<0.03 

0.050 

0.032 

0.056 

0.138 

0.193 

0.248 

EPA 

0.03 

0.05 

0.02 

0.026 

0.025 

0.054 

0.105 

0.155 

0.205 

1-165 

SLI 

0.03 

<0.03 

0.03 

0.16 

0.03 

0.09 

0.34 

0.355 

0.37 

EPA 

0.040 

<0.3 

0.24 

0.69 

0.094 

0.33 

1.39 

1.54 

1.69 

1-168 

SLI 

0.05 

<0.06 

<0.02 

0.62 

0.06 

0.75 

1.48 

1.52 

1.56 

EPA 

<0.05 

0.064 

0.031 

0.88 

0.17 

1.3 

2.45 

2.47 

2.50 

1M-7 

SLI 

1.00 

1.18 

4.11 

11.0 

2.45 

10.1 

29.8 

29.8 

29.8 

SLI 

1.00 

1.07 

5.63 

16.9 

3.26 

14.2 

42.1 

42.1 

42.1 

EPA 

0.87 

0.57 

5.8 

21 

4.0 

14 

46.2 

46.2 

46.2 

EPA 

2.2 

2.2 

7.4 

26 

5.2 

18 

61 

61 

61 

Table  39  (continued) 


TVA 

LAB  ID 

Lab 

DDT 

O.P' 

(pg/g) 

P.P' 

DDD  (pg/g) 
O.P'  P.P' 

DDE 

O.P’ 

(Pg/g) 

P.P’ 

Total 

Min 

DDTR 

Avg 

(pg/g) 

Max 

1M-8 

SLI 

<1.7 

3.33 

5.86 

38.4 

5.36 

30.1 

83.0 

83.9 

84.0 

EPA 

3.1 

2.3 

8.3 

56 

9.4 

43 

122 

122 

122 

EPA 

<2 

<4 

10 

89 

8.2 

57 

162 

165 

168 

1M-10 

SLI 

1.49 

1.64 

12.6 

52.3 

7.57 

33.7 

109 

109 

109 

EPA 

8.4 

9.5 

18 

83 

16 

65 

200 

200 

200 

EPA 

2.1 

<3 

14 

60 

12 

41 

129 

131 

132 

SLI 

0.13 

0.12 

0.046 

0.16 

0.073 

0.32 

0.849 

0.849 

0.849 

1M-27 

SLI 

0.05 

0.05 

0.03 

0.09 

0.03 

0.13 

0.38 

0.38 

0.38 

EPA 

0.14 

0.2 

0.048 

0.14 

0.080 

0.028 

0.436 

0.536 

0.636 

1M-38 

SLI 

4.69 

6.22 

83.7 

256 

32.0 

123 

506 

506 

506 

EPA 

14 

10 

100 

310 

66 

150 

650 

650 

650 

1M-43 

SLI 

0.87 

0.50 

12.5 

40.1 

5.92 

20.0 

79.4 

79.4 

79.4 

EPA 

1.7 

<2 

15 

48 

10 

20 

94.7 

95.7 

96.7 

1M-12 

SLI 

0.48 

0.46 

0.66 

2.29 

0.90 

2.64 

7.43 

7.43 

7.43 

EPA 

1.10 

0.61 

1.00 

4.80 

1.50 

4.60 

13.6 

13.6 

13.6 

1M-19 

SLI 

0.77 

0.62 

0.33 

0.90 

0.41 

1.01 

4.04 

4.04 

4.04 

EPA 

2.00 

0.65 

0.77 

2.00 

0.81 

1.50 

7.73 

7.73 

7.73 

1M-21 

SLI 

0.54 

0.27 

1.10 

4.50 

0.92 

3.47 

10.8 

10.8 

10.8 

EPA 

1.20 

0.58 

1.90 

8.30 

2.30 

5.20 

19.5 

19.5 

19.5 

1M-22 

SLI 

0.50 

0.44 

0.30 

0.96 

0.70 

1.11 

4.01 

4.01 

4.01 

EPA 

0.76 

0.19 

0.47 

2.3 

0.90 

1.6 

6.22 

6.22 

6.22 

1-23 

SLI 

<0.02 

<0.02 

<0.02 

<0.02 

<0.01 

<0.01 

0.00 

0.05 

0.10 

EPA 

<0.02 

<0.03 

<0.01 

<0.01 

<0.008 

<0.007 

0.0 

0.042 

0.085 

1-61 

SLI 

<0.02 

<0.02 

<0.02 

0.08 

0.13 

0.25 

0.46 

0.49 

0.52 

EPA 

0.090 

0.074 

0.040 

0.11 

0.071 

0.18 

0.565 

0.565 

0.565 

1-103 

SLI 

<0.02 

<0.02 

1.21 

3.84 

0.73 

3.25 

9.03 

9.05 

9.07 

EPA 

1.2 

1.1 

2.5 

10.0 

3.2 

7.4 

25.4 

25.4 

25.4 

Table  39  (continued) 


TVA 

LAB  ID 

Lab 

DDT  (ug/g) 
O.P'  P.P' 

DDD  (ug/g) 
O.P'  P.P' 

DDE  (Ug/g) 
O.P’  P.P' 

Total  DDTR  (ug/g) 
Min  Avg  Max 

1-142 

SLI 

0.05 

0.04 

0.61 

1.65 

0.25 

0.89 

3.49 

3.49 

3.49 

EPA 

<0.1 

<0.2 

0.45 

1.4 

0.29 

0.73 

2.87 

3.02 

3.17 

1-146 

SLI 

<0.02 

<0.02 

<0.02 

0.04 

<0.01 

0.12 

0.16 

0.195 

0.23 

EPA 

<0.02 

<0.03 

<0.008 

0.009 

<0.005 

0.046 

0.055 

0.086 

0.118 

1M-20 

SLI 

0.28 

0.40 

0.30 

2.50 

0.54 

1.93 

5.95 

5.95 

5.95 

EPA 

1.6 

0.20 

0.64 

3.5 

1.1 

2.8 

9.84 

9.84 

9.84 

1M-25 

EPA 

5.3 

6.6 

29 

68 

14 

30 

153 

153 

153 

SLI 

1.80 

2.28 

17.3 

45.0 

6.59 

20.2 

93.2 

93.2 

93.2 

1M-30 

EPA 

0.47 

0.46 

1.0 

7.0 

1.1 

3.4 

13.4 

13.4 

13.4 

SLI 

<0.03 

0.071 

0.19 

1.38 

0.11 

0.81 

2.56 

2.58 

2.59 

1-108 

EPA 

<0.02 

<0.03 

0.025 

0.10 

0.023 

0.11 

0.258 

0.283 

0.308 

SLI 

<0.02 

<0.02 

<0.02 

0.050 

0.01 

0.059 

0.109 

0.144 

0.179 

1-171 

EPA 

0.25 

0.30 

2.0 

3.7 

0.84 

1.9 

8.99 

8.99 

8.99 

SLI 

<0.02 

<0.02 

0.23 

0.61 

0.14 

0.40 

1.38 

1.40 

1.42 

1-172 

EPA 

<0.02 

<0.03 

0.014 

0.054 

0.024 

0.083 

0.175 

0.1775 

0.180 

SLI 

<0.02 

<0.02 

<0.02 

0.020 

<0.01 

<0.01 

0.00 

0.05 

0.10 

1-115 

EPA 

<0.02 

<0.03 

0.019 

0.087 

0.026 

0.097 

0.229 

0.254 

0.279 

SLI 

<0.03 

<0.03 

<0.03 

<0.02 

<0.02 

<0.02 

0.00 

0.075 

0.15 

1-58 

EPA 

<0.03 

<0.04 

<0.02 

<0.1 

0.22 

0.065 

0.285 

0.38 

0.475 

SLI 

0.05 

0.05 

0.06 

0.20 

0.07 

0.16 

0.59 

0.59 

0.59 

2M-12 

EPA 

2.9 

1.8 

63 

130 

14 

45 

260 

260 

260 

SLI 

0.89 

0.48 

11.2 

23.4 

2.90 

8.37 

47.2 

47.2 

47.2 

2M-15 

EPA 

<0.4 

0.62 

16 

43 

3.3 

12 

74.9 

75.1 

75.3 

SLI 

0.19 

0.13 

3.40 

11.6 

1.15 

3.37 

19.8 

19.8 

19.8 

SLI 

1.02 

0.81 

16.3 

63.6 

5.46 

18.0 

105 

105 

105 

1-26 

EPA 

0.92 

0.32 

0.57 

1.8 

0.64 

1.60 

5.85 

5.85 

5.85 

SLI 

0.23 

0.26 

0.31 

1.56 

0.35 

1.19 

3.90 

3.90 

3.90 

1-50 

EPA 

0.088 

0.045 

0.052 

0.19 

0.12 

0.22 

0.715 

0.715 

0.715 

SLI 

0.09 

0.03 

0.12 

0.51 

0.10 

0.35 

1.20 

1.20 

1.20 

1-53 

EPA 

0.04 

0.042 

0.027 

0.099 

0.053 

0.26 

0.521 

0.521 

0.521 

SLI 

0.02 

0.08 

0.02 

0.06 

0.03 

0.18 

0.39 

0.39 

0.39 

1-144 

EPA 

<0.02 

<0.05 

<0.02 

0.019 

<0.02 

0.054 

0.073 

0.133 

0.193 

SLI 

<0.02 

<0.02 

<0.01 

0.01 

<0.01 

0.01 

0.020 

0.050 

0.180 

cr  Q) 


? 


Table  AO.  Special  Study  -  DDT  Concentration  Gradients  in  Fish  Fillets 


I.  Sample  Description:  Channel  catfish  (472  ram  long,  790  g  total  weight, 
140  g  fillet  weight)  from  Indian  Creek  mile  1.0  on  9/12/79. 


Fillet 


Length 

(mm) 


DDT  (ug/g) 
0,P'  P,P' 


DDD  (ug/g)  DDE  (ug/g)  DDTR  Lipids 
O.P*  P.P'  0, P  *  P.P'  (ug/g)  (%) 


lb 

65 

1.31 

1.75 

20.6 

62.5 

7.39 

27.4 

121 

0.60 

2 

65 

4.50 

5.38 

66.9 

189 

22.5 

70.0 

358 

1.55 

3 

65 

4.28 

3.65 

49.7 

139 

16.0 

53.1 

266 

1.29 

4 

65 

7.28 

8.52 

120 

321 

40.8 

124 

622 

3.32 

II.  Sample  Description:  Smallmouth  buffalo  (380  mm  long,  970  g  total  weight, 
150  g  fillet  weight)  from  Indian  Creek  mile  1.0  on  9/12/79. 


Fillet  Quarter 

Length 
No.  (mm) 


DDT  (ug/g)  DDD  (ug/g)  DDE  (ug/g)  DDTR3  Lipids 
P.P*  P.P'  0»P*  P.P’  O.P*  P.P'  (ug/g)  (%) 


lb 

62 

0.21 

<0.06C 

19. 

1 

41. 

,8 

5.70 

16.6 

83.4 

7. 

08 

2 

62 

0.81 

0.76 

25. 

,0 

52. 

,2 

6,52 

20.7 

106 

8. 

91 

3 

62 

0.64 

0.53 

11. 

5 

53. 

,1 

3.39 

7.95 

77.1 

4. 

24 

4 

62 

0.92 

1.07 

22. 

,7 

50. 

,3 

8.39 

16.2 

99.6 

8. 

27 

III.  Sample  Description:  Largeraouth  bass  (390  mm  long,  970  g  total  weight, 
160  g  fillet  weight)  from  Indian  Creek  mile  1.0  on  9/12/79. 


Fillet  Quarter 


Length 

(mm) 


DDT  (ug/g) 
O.P'  P.P' 


DDD  (ug/g) 
0,P'  P,P' 


DDE  (ug/g) 

0,P'  P.P' 


DDTR 

(ug/g) 


Lipids 

(%) 


lb 

57 

0.61 

<0. 6C 

2.78 

5.44 

0.87 

2.61 

12.3 

0.27 

2 

57 

0.11 

0.18 

1.58 

3.63 

0.49 

1.83 

7.62 

0.17 

3 

57 

0.43 

0.67 

3.36 

6.58 

0.96 

3.07 

15.1 

0.36 

4 

57 

<0.9C 

0.91 

2.05 

3.86 

0.53 

1.89 

9.2 

0.18 

All  analyses  performed  by  SLI. 

Head  end. 

“Higher  detection  limit  was  used  because  of  interferences. 


Table  41.  Special  Study  -  Migration  of  Lipids  Within  the  "Pooled"  Fish  Samples 


Sample  identification 
or  appearance 


Type 

sample* 


%  Lipids 
EPA  SLI 


Total  DDTR  (ug/g) 
EPA  SLI 


Outside  ring  only**  Low 

Outer  half  minus  ring**  Low 

Inner  half  only  Low 

Sample  contained  large  outside  ring  Low 

Sample  contained  medium  outside  ring  Low 

Sample  contained  small  outside  ring  Low 

Surface  removed,  and  remainder  of  Low 

sample  analyzed 


QC 

9.1 

8.49 

3.9 

6.92 

QC 

6.3 

6.15 

3.5 

4.21 

QC 

6.6 

3.84 

4.1 

2.39 

QC 

6.3 

5.03 

3.9 

3.86 

QC 

5.9 

5.16 

2.6 

3.23 

QC 

6.5 

5.02 

2.8 

3.32 

QC 

- 

3.55 

- 

2.73 

Extreme  -  whole  surface  covered 

High  QC 

2.7 

1.75 

280 

222 

25  to  75%  of  surface  covered 

High  QC 

2.6 

2.29 

240 

349 

5  to  25%  of  surface  covered 

High  QC 

2.5 

2.53 

250 

365 

Ring  only 

High  QC 

2.4 

2.52 

280 

347 

Ring  only 

Higa  QC 

2.6 

2.56 

260 

315 

White  only  analyzed 

High  QC 

<0.6 

5.37 

210 

447 

*Low  QC  -  Low  concentration  of  "pooled"  fish  sample. 
High  QC  -  High  concentration  of  "pooled"  fish  sample. 


**See  Figure  3. 


Table  42.  SLI  Blind  Split  Vertebrate  Data 
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Table  43.  SLI-EPA  Split  Vertebrate  Data 
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Table  45.  Plant  SLI  Blind  Split  Sample  Data 
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ORI  -  Regular  original  sample. 


Table  46.  SLI-EPA  Spilt  Macro invertebrate  Data 


TVA 

LAB  ID 

Lab 

DDT  (pg/g) 
O.P’  P.P' 

DDD  (pg/g) 
O.P'  P.P1 

DDE  (pg/g) 
O.P’  P.P’ 

Total 

Min 

DDTR 

Avg 

(Pg/g) 

Max 

5-003 

EPA 

<0.100 

<0.040 

1.20 

2.20 

1.10 

2.40 

6.90 

6.97 

7.04 

SLI 

0.020 

0.010 

0.530 

0.900 

0.270 

0.660 

2.39 

2.39 

2.39 

5-004 

EPA 

<0.080 

<0.040 

0.780 

1.30 

0.660 

1.50 

4.24 

4.29 

4.36 

SLI 

0.010 

0.020 

0.570 

0.950 

0.320 

0.740 

2.61 

2.61 

2.61 

5-047 

EPA 

<0.080 

0.033 

0.430 

0.880 

0. 300 

0.500 

2.14 

2.18 

2.22 

SLI 

<0.006 

0.020 

0.450 

0.950 

0.180 

0.460 

2.06 

2.06 

2.06 

Table  47.  SLI-EPA  Split  Aufvuchs  Data 


TVA 
LAB  ID 


DDT  (ug/g) 
O.P’  P.P’ 


DDD  (ug/g) 
O.P'  P.P’ 


DDE  (yg/g) 
O.P'  P.P’ 


Total  DDTR  (ug/g) 
Min  Avg  Max 


5-188  EPA  <0.100  0.120  0.050  0.160  0.030  0.096 

SLI  0.003  0.010  0.074  0.170  0.020  0.081 


0.456  0.506  0.556 
0.358  0.358  0.358 


Table  48.  SLI-EPA  Split  Plant  Data 


TV  A 

LAB  ID 

Lab 

DDT 

0,P' 

(pg/g) 

P.P' 

DDD 

O.P' 

(pg/g) 

P.P' 

DDE 

O.P’ 

(pg/g) 

P.P’ 

Total 

Min 

DDTR 

Avg 

(pg/g) 

Max 

5-120 

EPA 

0.004 

<0.009 

0.003 

0.011 

0.002 

0.005 

0.024 

0.028 

0.033 

SLI 

<0.001 

<0.002 

0.003 

0.005 

0.001 

0.002 

0.011 

0.012 

0.014 

5-133 

EPA 

<0.005 

0.007 

0.004 

0.021 

0.007 

0.007 

0.045 

0.047 

0.050 

SLI 

0.002 

0.004 

0.005 

0.013 

0.008 

0.007 

0.039 

0.039 

0.039 

5-139 

EPA 

0.005 

0.017 

0.015 

0.022 

0.012 

0.016 

0.087 

0.087 

0.087 

SLI 

0.011 

0.028 

0.032 

0.040 

0.010 

0.033 

0.154 

0.154 

0.154 

5-148 

EPA 

0.007 

0.020 

0.098 

0.150 

0.032 

0.100 

0.407 

0.407 

0.407 

SLI 

0.024 

0.049 

0.230 

0.320 

0.061 

0.210 

0.894 

0.804 

0.894 

5-152 

EPA 

0.001 

0.005 

0.013 

0.060 

0.008 

0.027 

0.114 

0.114 

0.114 

SLI 

0.002 

0.004 

0.020 

0.046 

0.005 

0.012 

0.089 

0.089 

0.089 

5-210 

EPA 

0.008 

<0.006 

0.019 

0.052 

0.006 

0.012 

0.097 

0.100 

0.103 

SLI 

<0.001 

<0.002 

<0.001 

<0.001 

<0.001 

<0.001 

0.000 

0.003 

0.007 

5-210 


FIGURES 


Number 

1  Low  "Pooled  Fish  Data 

2  High  "Pooled"  Fish  Data 

3  Sample  Identification  Diagram  for  Migration  of  Lipids  Experiment 
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ATTACHMENT  3 


ANALYTICAL  METHODOLOGY 


« 


ANALYTICAL  METHODOLOGY 


1 .0  Water 

1.1  DDT 

1.1.1  Applicable  Documents 

1.1. 1.1  "Determination  of  Organochlorine  Pesticides  in  Industrial 
Effluents,"  40  CFR  136,  December  1,  1976. 

1.1. 1.2  "Sampling  and  Analysis  Procedures  for  Screening  of  Industrial 
Effluents  in  Priority  Pollutants,"  (1977),  U.S.  Environmental 
Protection  Agency,  EMSL,  Cincinnati,  OH  45268. 

1.1. 1.3  "Methods  for  Organochlorine  Pesticides  in  Drinking  Water," 
(1978),  U.S.  Environmental  Protection  Agency,  EMSL,  Cincinnati, 
OH  45268. 


1.1.2  Summary  of  Method  (EPA  and  SLI) 

1. 1.2.1  A  1-liter  sample  of  water  is  extracted  with  15%  methylene 

chloride  in  hexane.  The  extract  is  dried,  concentrated  to  a 

volume  of  10  mL  and  injected  into  a  packed  gas  chromatographic 

column  (1.5%  SP-2250/1 . 95%  SP  2401).  Components  are  separated 

as  they  pass  through  the  column  and  their  presence  is  detected 

63 

and  measured  with  a  Ni  electron  capture  detector. 

1.1. 2. 2  In  the  event  interferences  are  encountered,  the  method  provides 
selected  general  purpose  cleanup  procedures  to  aid  in  their 
elimination. 

1.1. 2. 3  Sample  Size--0ne  liter  for  each  measurement;  2  liters  are 
usually  collected  for  quality  control  work  and  a  reserve. 

1. 1.2.4  Minimum  Detectable  Amount — Method  sensitivity  is  0.01  to 
0.03  pg/L  f°r  the  DDT  isomers  and  metabolites  when  analyzing 
a  1  liter  sample. 


1 .1.2.5 


1.2 
1.2.1 
1.2.  1.  1 


1 .2. 1 .2 


1 .2.  1 .3 


1.2.2 


Methodology  Modif ication--During  the  course  of  the  contract 
a  method  modification,  as  requested  by  the  Project  Officer, 
was  made.  Twenty-five  (25)  mL  of  a  saturated  sodium  chloride 
solution  was  added  to  all  water  samples  prior  to  solvent 
extraction . 

Other  Pa rameters 
Applicable  Documents 

Methods  for  Chemical  Analysis  of  Water  and  Wastes,  Environmental 
Protection  Agency,  Water  Quality  Office,  Cincinnati,  Ohio,  1974. 
"Interim  Methods  for  Metals  in  Drinking  Water,"  Environmental 
Protection  Agency,  Environmental  Monitoring  and  Support  Laboratory, 
Cincinnati,  Ohio,  April  1978. 

"Sampling  and  Analysis  Procedures  for  Screening  of  Industrial 
Effluents  for  Priority  Pollutants,"  Environmental  Protection 
Agency,  Environmental  Monitoring  and  Support  Laboratory, 

Cincinnati,  Ohio,  April  1977. 

Summary  o f  Methods  (TVA) 


Parameter 
A1 kal inity 


Applicable  Document  Type  of  Analysis  Detection  Limit 

1.2. 1.1,  Titrimetric  10  mg/L 

method  310.1 


Suspended  solids  1.2.  1.1, 


NO  +  N03 
Nitrogen 

NH^  Nitrogen 

Total  and 
soluble  P0^ 

Calcium 


pp.  268-269 

1.2. 1.1, 

pp.  207-214 

1.2. 1.1, 

pp.  168-174 

1.2. 1.1, 

pp.  249-265 

1.2. 1.1, 

pp.  103-104 

1.2. 1.1, 

pp.  116-117 


Gravimetric 

1  mg/L 

Automated  cadmium 
reduction 

0.01  mg/L 

Automated  phenate 

0.01  mg/L 

Automated  ascorbic 
acid 

0.01  mg/L 

Atomic  absorption, 
direct 

0.1  mg/L 

, '  ■ 


Magnesium 


Atomic  absorption,  0.1  mg/L 
direct 


Parameter 

Applicable 

Document 

Type  of  Analysis 

Detection  Limit 

Copper 

1.2. 1.1, 
pp.  81-83, 

108 

Atomic  absorption, 
direct 

0.01  mg/L 

Nickel 

1.2. 1.1, 
pp.  81-83, 

141-142 

Atomic  absorption, 
direct 

0.01  mg/L 

Mercury 

1.2. 1.1, 
pp.  118-126 

Cold  vapor,  manual 

0.0002  mg/L 

Zinc 

1.2. 1.1, 
pp.  81-83, 

155 

Atomic  absorption, 
direct 

0.01  mg/L 

Cadmium 

1.2. 1.2, 
pp.  33-34 

Heated  graphite 
atomizer 

0.0001  mg/L 

Arsenic 

1.2. 1.1, 
pp.  95-96 

Gaseous  hydride 

0.002  mg/L 

Beryllium 

1.2. 1.1, 
pp.  81-83, 

99-100 

Atomic  absorption, 
direct 

0.01  mg/L 

Other  priority 
pollutants 

1.2. 1.3 

Gas  chromatography- 
mass  spectrometry 

Various  detection 
limits 

2.0  Sediment 

2.1  DDT  Analysis 

2.1.1  Applicable  Documents 

2. 1.1.1  "Manual  of  Analytical  Methods  for  the  Analysis  of  Pesticide 
Residues  in  Human  and  Environmental  Samples,"  U.S.  Environmental 
Protection  Agency,  Pesticides  and  Toxic  Substances  Effects 
Laboratory,  National  Environmental  Research  Center,  Research 
Triangle  Park,  North  Carolina,  December  1974. 

2. 1.1.2  "Ecological  Evaluation  of  Proposed  Discharge  or  Fill  Material 
into  Navigable  Waters,"  WES  Miscellaneous  Paper  D-76-17,  Dredged 
Material  Research  Program  (DMRP)  publication,  Appendix  D,  Total 
Sediment  Analysis  Procedures. 

2. 1.1.3  "Interim  Methods  for  the  Sampling  and  Analysis  of  Priority 

Pollutants  in  Sediments  and  Fish  Tissue,"  (1978),  U.S.  Environ¬ 
mental  Protection  Agency,  EMSL,  Cincinnati,  OH  45263. 


2.1.2 


Summary  of  Method 

2. 1.2.1  SLI  Method — The  compounds  of  interest  are  extracted  from  air- 
dried  sediment  with  15%  methylene  chloride  in  hexane  (v/v) . 

The  sample/solvent  mixture  is  agitated  for  30  minutes  on  a 
mechanical  shaker  followed  by  ultrasonif ication  for  30  minutes. 

The  extract  is  subsequently  analyzed  for  DDT  isomers  and 
metabolites  using  agency-approved  methods. 

2. 1.2.2  EPA  Method — EPA  extracted  the  sediment  samples  using  an  ultra¬ 
sonic  probe.  The  samples  were  sonicated  twice  with  1:1  acetone: 
hexane.  The  extracts  were  water  washed  to  remove  the  acetone, 
then  cleaned  up  on  Florisil. 

2.1.3  Sample  Size--20  g  for  each  measurement;  60  g  are  usually  col¬ 
lected  for  moisture  determination,  quality  control  work,  waste, 
and  a  reserve. 

2.1.4  Minimum  Detectable  Amount--0.01  pg  of  each  isomer  or  metabolite 
per  g  (dry  weight  basis)  if  a  20-g  sample  is  used. 

2.2  We t  S ieve  Analysis 

2.2.1  Applicable  Documents 

2.2. 1.1  Guy,  H.  P. ,  "Laboratory  Theory  and  Methods  for  Sediment  Analysis" 
Book  5,  Chapter  Cl,  in  Techniques  of  Water-Resources  Investigations 
of  the  United  States  Geological  Survey,  U.S.  Government  Printing 
Office,  Washington,  DC,  1969. 

2.2.2  Summary  of  Method  (TVA) 

2.2.2. 1  A  25-g  aliquot  of  a  well-mixed  sediment  sample  is  blended  with 
100  mL  of  deionized  water  for  five  minutes.  This  slurry  is  then 
poured  into  a  stack  of  four  3-inch  screens  (2.0,  0.500,  0.125, 
and  0.063  mm).  Each  screen  is  washed  with  deionized  water  onto 


the  next  size  screen  (e.g.,  the  2.0-mm  screen  is  washed  onto 
the  0.S00  screen,  etc.)-  The  material  retained  on  each  sieve 
along  with  the  sediment  that  passes  through  the  0.063  om  sieve 
is  dried  at  105°C.  From  these  data,  the  percentage  of  solids 
finer  than  2.0,  0.5,  0.125,  and  0.063  an  is  calculated. 

2.2.3  Sample  Size 
25  g 

2.2.4  Minimum  Detectable  Amount 

The  range  of  this  procedure  is  for  particles  ranging  from 
greater  than  2.0  mm  to  less  than  0.063  mm. 

2.3  Particle  Si2e 

2.3.1  Applicable  Documents 

2.3. 1.1  Welch,  N.  H. ,  P.  B.  Allen,  and  D.  J.  Galindo,  "Particle-Size 
Analysis  by  Pipette  and  SediGraph,"  prepublication  manuscript. 

2.3. 1.2  Instruction  Manual,  SediGraph  5000D  Particle  Si2e  Analyzer, 
Micromeritics  Instrument  Corporation,  MIC  P/N  500/42801/00, 
Norcross,  Georgia,  1978. 

2.3.2  Summary  of  Method  (TVA) 

2.3.2. 1  A  sample  previously  wet-sieved  through  a  63  pm  sieve  is  dis¬ 
persed  in  a  0.05%  sodium  hexametaphosphate  solution.  The 
particle  size  distribution  is  determined  using  a  SediGraph 
Model  5000D  Particle  Size  Analyzer.  This  is  determined  by 
means  of  a  finely  collimated  beam  of  X-rays  whose  transmittance 
indicates  the  concentration  of  particles  reiaaining  in  suspen¬ 
sion  at  various  sedimentation  depths  as  a  function  of  time. 

The  results  are  plotted  on  an  X-Y  recorder  showing  the  particle 
size  distribution  in  terms  of  "cumulative  mass  percent  finer" 


versus  ‘Vqu  i  va  lent  spherical  diameter."  Reference  2  presents 
the  theory  and  principles  upon  which  the  method  is  based. 


2.3.3 


2.3.4 


2.4 
2.4.  1 
2.4. 1.  1 


2.4.2 
2.4.2.  1 


2.4.3 


Sample  Size 

25  g  (if  wet  sieve  analysis  is  performed,  the  particles  passing 
through  the  63  (Jm  sieve  are  retained  for  particle  size  analysis). 
Minimum  Detectable  Amount 

The  optimum  range  of  this  procedure  is  from  62  pm  down  to  an 
equivalent  sperical  diameter  of  0.25  pm.  The  range  can  be 
extended  to  0.1  pm,  but  this  requires  an  additional  five 
hours  of  analysis  time. 

E 1 utria t e  Test 
Applicable  Documents 

"Ecological  Evaluation  of  Proposed  Discharge  of  Dredged  or 
Fill  Material  into  Navigable  Waters."  pp.  A1-A7,  miscel¬ 
laneous  paper  D-76-17,  Office  Chief  of  Engineers,  U.S.  Army, 
Washington,  DC,  May  1976. 

Summary  of  Method  (TVA) 

The  elutriate  test  is  a  simplified  simulation  of  the  dredging 
and  disposal  process  wherein  predetermined  amounts  of  dredging 
site  water  and  sediment  are  mixed  together  to  approximate  a 
dredged  material  slurry.  The  elutriate  is  the  supernatant 
resulting  from  the  vigorous  30-min  shaking  of  one  part  bottom 
sediment  from  the  dredging  site  with  four  parts  water  (vol/vol) 
collected  from  the  dredging  site  followed  by  a  1-hour  settling 
time  and  appropriate  centrifugation  and  0.45  p  filtration. 

Sample  Size 

A  1000-g  sediment  sample  is  needed  along  with  a  2-gallon 
representative  water  sample  at  the  dredging  site. 


i 


2.4.4 


Minimum  Detectable  Amount 


Not  applicable 

3.0  Fish  and  Vertebrates 

3. 1  Applicable  Documents 

3.1.1  Pesticide  Analytical  Manual,  Volume  1 ,  Methods  Which  Detect 
Multiple  Residues,  Section  211. 13f,  U.S.  Department  of  Health, 
Education,  and  Welfare,  Food  and  Drug  Administration,  September 
1972. 

3.1.2  "Interim  Methods  for  the  Sampling  and  Analysis  of  Priority 
Pollutants  in  Sediments  and  Fish  Tissues,"  (1978),  U.S. 
Environmental  Protection  Agency,  EMSL,  Cincinnati,  OH  45263. 

3.2  Summary  of  Method 

3.2.1  SLI 

3.2. 1.1  The  sample  is  homogenized,  dried  with  Na^SO^,  and  extracted 
three  times  with  petroleum  ether  using  a  high-speed  blender. 

The  combined  petroleum  ether  extract  is  concentrated,  trans¬ 
ferred  to  a  tared  container  and  dried  for  lipid  determination. 
Residue  is  dissolved  in  hexane  and  subjected  to  florisil  cleanup 
when  necessary.  The  extract  is  subsequently  analyzed  for  DDT 
isomers  and  metabolites  using  agency-approved  methods  (1.1.1). 

3.2.2  EPA 

3.2.2. 1  EPA  used  a  sonic  probe  technique  which  involved  two  sonications 
of  solvent  and  fish,  for  most  of  this  study.  The  first  few  sam¬ 
ples  analyzed  by  EPA  were  also  extracted  by  the  FDA  method  which 
utilizes  a  high-speed  blender.  EPA  used  acetonitrile  partition¬ 
ing  and  Florisil  chromatography  in  place  of  sulfuric  acid  cleanup 


3.3 


t , 


Sample  Size--25  g  for  each  measurement;  at  least  50  g  are 
usually  collected  for  the  quality  control  work  and  for  a  reserve. 
3.4  Minimum  Detectable  Amount--0.01  (jg  of  each  isomer  or  metabolite 

per  g  if  a  25-g  sample  is  used. 


APPENDIX  V 


WORKTASK  INSCRIPTIONS  AND  RESULTS  FOR  7  TVA  WORKTASKS 

TASK  1:  DDT  LEVELS  IN  IMPORTANT  FISH  SPECIES 
THROUGHOUT  WILSON,  WHEELER,  AND 
GUNTERSVILLE  RESERVOIRS 

TASK  2  s  FISH  POPULATION  ESTIMATES  AND  DDT  CON¬ 
CENTRATIONS  IN  YOUNG-OF-YEAR  FISHES 
FROM  INDIAN  CREEK  AND  HUNTSVILLE  SPRING 
BRANCH  EMBAYMENTS  OF  WHEELER  RESERVOIR 

TASK  3:  ASSESSMENT  OF  DDT  CONCENTRATIONS  IN 
SEDIMENTS  CORRESPONDING  TO  AREA-WIDE 
FISHERIES  STUDIES 

TASK  4  s  ASSESSMENT  OF  DDT  CONCENTRATIONS  AND 
OTHER  CONTAMINANTS  IN  SEDIMENTS  IN 
REDSTONE  ARSENAL  VICINITY 

TASK  5s  AQUATIC  BIOTRANSPORT  (EXCLUDING  VERTEBRATES) 

TASK  6s  VOLUME  1.  HYDROLOGIC  AND  SEDIMENT  DATA 

TASK  7s  ASSESSMENT  OF  DDT  LEVELS  OF  SELECTED 

VERTEBRATES  IN  AND  ADJACENT  TO  WHEELER, 
WILSON,  AND  GUNTERSVILLE  RESERVOIRS 
(SPATIAL  EXTENT  OF  CONTAMINATION) 


errata  sheet  for 

TASKS  1-7  FOR  DDT  STUDY 
TVA  -  SEPTEMBER  30,  1980 


Document 

Description 

Page 

Section 

Change 

Tasks  1-6 

11 

Preface 

"Envlneerlng"  to  "Engineering" 

1 

2 

3.42 

"the  composite  dry  ice  blended"  to 
"for  most  samples  the  frozen  composite 
samples  were  wet  blended" 

6  Vol.  1 

35 

(3rd  paragraph) 

4.0 

Insert  after  "dissolved"  (without  the 
addition  of  salt) 

6  Vol .  1 

35 

(3rd  paragraph) 

Insert  after  "However",  turbidity 

7 

2 

3.1.2 

Change  "short-tailed  shrew"  to  "shrew" 

7 

3 

3.4.2 

Insert  after  "Derivations  in  sample 
weights"  (less  than  50  grams) 

7 

4 

4.1 

Change  the  first  sentence  "A  10  gram 
aliquot..."  to  read  “When  a  50  g  sample 
was  available  (turtles  and  muskrats), 
a  25  g  aliquot  was  removed." 

7 

4 

4.1 

After  "except  for  shrews"  insert  "snakes 
and  herrons"  change  "animal  was  utilized 
to  "muscle  tissue  was  utilized" 

7 

4 

4.2 

Omit  entire  section 

Change  "additionally,  approximately 
10  percent..."  to  "Due  to  the  small 
sample  sizes  less  than  10  percent..." 


7 


4 


4.3 
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TASK  1 

WOKKTASK  DESCRIPTION 


TASK  1 


WORKPLAN  FOR  DESCRIBING  DDT  LEVELS  IN  IMPORTANT  FISH  SPECIES 
THROUGHOUT  WILSON,  WHEELER,  AND  GUNTERSVILLE  RESERVOIRS 

I . 0  Purpose 

To  define  the  level  of  DDTR*  in  important  commercial  and  game  fish 
species  (human  health  implications)  and  to  define  the  magnitude  of 
DDTR  bioconcentration  and  transfer  in  the  fish  community  of  Wheeler 
Reservoir. 


2.0  Scope 

Fish  samples  were  collected  from  Wilson,  Wheeler,  and  Guntersville 
Reservoirs,  including  eight  tributaries  of  Wheeler  Reservoir. 


3 • 0_  Procedures 

3.1  Sample  Locations  -  See  Appendix  A. 

3_.^ _ Types  of  Samples 

3.2.1  Fish  species  to  be  sampled  -  6  specimens  of  each  species. 


Commercial  fish  -  (all  stations) 

TL  (mm) 

Channel  catfish 
and/or 

Blue  catfish  350-450 

Small mouth  buffalo  500-600 

Game  fish  -  (all  stations) 

TL  (mm) 

White  bass  200-300 

White  crappie  250-350 

l.argemouth  bass  250-350 
Bluegill  100-200 

Forage  fish  -  (TRM  260,  275,  315,  325,  345,  400,  Indian  Creek, 
and  Huntsville  Spring  Branch). 

TL  (mm) 

Gizzard  shad  50-150,  200-300 


-DDTR  =  DDT  isomers  and  metabolites 


channel  catfish  and/or 


3.J3 _ Field  Col  lection 

3.3.1  Six  specimens  of  the  following  species: 
blue  catfish,  smallmouth  buffalo,  white  bass,  white  crappie, 
largemouth  bass,  bluegill  and  gizzard  shad  were  collected  from 
the  designated  stations  (see  Appendix  A).  Gill  nets,  hoop  nets, 
electrofishing  gear,  and  trot  lines  were  used  to  make  the  collec¬ 
tions.  Some  specimens  were  also  collected  from  Indian  Creek  and 
Huntsville  Spring  Branch  with  i otenone  (see  Task  2).  In  addition, 
young-of-the-year  specimens  were  collected  in  conjunction  with 
fish  population  studies  (Task  2)  lor  DDTR  analysis. 

3.4  Sample  Handling 

3.4.1  Each  specimen  collected  was  wrapped  in  paper  and  placed  on  ice  in 
the  field  and  then  transferred  to  a  chest  freezer  in  the  laboratory. 
Total  length  (mm)  and  weight  (gm)  was  recorded  and  individual 

fish  labeled  and  placed  in  the  laboratory  freezer.  Caution  was 
exercised  to  prevent  contact  with  any  plastic  materials. 

3.4.2  A  summary  of  the  fish  sample  collections  is  given  in  table  1. 

The  samples  designated  by  an  asterisk  in  table  1  were  handled  and 
prepared  by  taking  a  portion  of  tissue  from  the  dorsal  musculature 
for  DDTR  analysis.  On  these  samples,  a  10-gram  aliquot  was 
removed  from  each  portion  of  tissue  and  the  composite  dry  ice 
blended.  An  aliquot  was  then  analyzed  for  DDTR.  On  all  remaining 
samples,  a  whole  filet  from  each  fish  was  removed,  wrapped,  and 
shipped  to  the  laboratory.  Each  of  the  individual  samples  from 
one  species  was  weighed  and  wrapped  separately  in  aluminum  foil 
and  properly  labeled.  A  separate  polyethylene  ziplock  bag  was 
used  for  all  six  samples  from  a  given  species  (6  samples,  1  bag). 

The  remaining  body  from  each  fish  that  had  portions  of  flesh 
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Table  1.  Suaaaary  of  Fish  Sample  Collections 
and  DDTR  Analysis  for  Task  1 


removed  was  weighed,  properly  labeled,  wrapped  in  aluminum  (oil, 
and  retained  in  a  I reezer  to  provide  capabilities  lor  determining 
total  DDT  residue  (head,  flesh,  viscera). 

3_._5_  Sample  Ana  lys  ij: 

3.5.1  On  those  samples  listed  in  Lable  1  which  are  not  designated  by  an 
asterisk,  the  samples  were  prepared  for  analysis  by  first  dicing 
each  whole  filet  into  small  pieces  and  mixed  well.  A  10-gram 
aliquot  was  then  removed  I rom  each  fish  and  composited  by  blending. 
The  composited  samples  were  then  analyzed  for  DDTR.  If  the  total 
DDTR  in  the  composite  sample  was  greater  than  2.0  pg/g,  each  of 
the  six  filets  of  that  species  were  analyzed  individually  for  all 
six  forms  of  DDT  residues.  On  composite  samples  which  had  been 
prepared  by  using  only  a  partial  filet,  the  individual  samples 
were  analyzed  if  the  composite  was  greater  than  1.0  pg/g. 

.3.5.2  Kaeh  of  the  six  gizzard  shad  from  a  single  station  were  blended 
separately.  A  composite  sample  was  made  by  mixing  aliquots  from 
each  of  the  six  blended  fish.  The  composite  sample  was  analyzed 
for  DDT  residues.  The  remaining  portion  of  each  individually 
blended  fish  was  retained  for  additional  analyses  as  desired. 

3.5.3  Whole  body  analyses  was  determined  for  six  specimens  of  each  of 
the  following  species:  channel  and/or  blue  catfish,  largemoulh 
bass,  and  bluegill,  al  (lie  following  sample  locations:  TKM  115, 

TKM  345,  and  I  CM2. 

The  remainder  ol  imiIi  lisli  (alter  I  i  let  analysis)  was  used  lor 
the  whole  body  analysis.  All  samples  were  analyzed  individually 
for  DDTR  by  previously  specified  procedures.  The  individual 
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I i lot  analyses  and  the  DDT  analyses  on  the  remainder  of  the  whole 
body  were  arithmetically  combined  (proportionately  to  weight)  to 
determine  the  total  whole  body  value. 

3.5.4  The  DDT  analysis  was  performed  by  an  approved  or  acceptable 

procedure  (see  Quality  Assurance  document).  Approximately  10  per¬ 
cent  of  all  analyses  were  replicated.  Additionally,  approximately 
10  percent  of  all  samples  to  be  analyzed  were  split  and  analyzed 
by  a  second  laboratory. 

3.6  Da la_ Handling  and  Reporting 

3.6.1  All  data  are  summarized  in  tabular  form  and  presented  in  Appendix  B. 
This  table  includes:  Sample  identification  number,  location,  date 
collected,  species,  length,  weight,  sex,  and  DDTR  concentration. 
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PREFACE 


This  document  was  prepared  in  support  of  the  Envineering  and 
Environmental  Study  of  ODT  contamination  of  Huntsville  Spring  Branch, 
Indian  Creek,  and  Adjacent  Lands  and  Waters,  Wheeler  Reservoir,  Alabama, 
for  the  U.S.  Corps  of  Engineers. 

This  document  contains  information  produced  in  fulfillment  of  an 
interagency  agreement  between  the  U.S.  Corps  of  Engineers  and  the 
Tennessee  Valley  Authority  (TVA  Contract  Ho.  TV-52305A) . 
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WORKTASK  DESCRIPTION 


TASK  2 


KISH  POPULATION  KST I  MATHS  AND  DDTR  CONCENTRATIONS  IN 
YOUNG-OF-THE-YEAR  FISH  SPECIMENS  OF  INDIAN  CREEK  AND 
HUNTSVILLE  SPRING  BRANCH  EMBAYMENTS  OF  WHEELER  RESERVOIR 

1.0  Purpose 

The  purpose  of  this  task  was  to:  (a)  determine  the  standing  crop 
of  fish  species  inhabiting  coves  in  Indian  Creek  and  Huntsville 
Spring  Branch  embayments,  (b)  determine  the  reproductive  success 
of  fish  species  in  these  areas,  (c)  develop  a  species  list  for 
Indian  Creek  and  Huntsville  Spring  Branch  embayments,  and  (d)  col¬ 
lect  young-of-the-year  fish  specimens  from  coves  in  Indian  Creek 
and  Huntsville  Spring  Branch  embayments  and  other  coves  in  Wheeler 
Reservoir  for  DDTR*  analysis. 

2.0  Scope 

Coves  were  sampled  in  Indian  Creek,  Huntsville  Spring  Branch  and 
Wheeler  Reservoir. 

3.0  Procedure 

3-1  Fish  Population  Estimates 
3.1.1  Sampling  Locations 

Fish  samples  for  population  estimates  were  collected  from  the  five 
areas  shown  on  the  navigation  charts  in  Appendix  A.  Area  1,  is 
a  cove  on  Indian  Creek.  Area  2,  is  a  cove  on  Huntsville  Spring 
Branch.  Areas  3,  4,  and  5  are  coves  respectively  located  on 
Second  Creek  (STRM  275),  Elk  River  (STRM  284),  and  at  Lawrence 
County  Park  -  Wheeler  Reservoir  (STRM  286). 


*DDTR  -  DDT  isomers  and  metabolites. 
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3.1.2  Type  of  Sample 

Cove  Rotenone . 

3.1.3  Field  Collection  and  Sample  Handling 

3. 1.3.1  The  coves  referenced  in  3.1.1  were  surveyed  to  determine  their 
size  in  acres  (see  Appendix  B) . 

3. 1.3.2  Samples  were  collected  before  the  water  temperature  dropped  below 
70°F. 

3. 1.3.3  Coves  were  closed  with  a  block  net  at  5:00  p.m.  one  day  and 
rotenone  applied  at  a  one  mg/1  concentration  the  following  morning. 

3. 1.3.4  Fish  were  picked  up  two  consecutive  days  and  sorted  into  species 
by  size  classes.  Each  size  class  was  counted  and  weighed. 

Weights  were  taken  on  first-day  fish  only  with  weights  of  second- 
day  fish  estimated  from  those  of  the  first  day  except  for  sizes 
not  collected  the  first  day. 

3.1.4  Data  Analysis 

Fish  population  estimate  data  are  summarized  in  tables  in  Appendix  B, 
in  terms  of  weights  and  numbers  per  acre  for  all  sizes  and  groups  of 
fish. 

3.2  DDTR  Analysis  of  Young-of-Year 
3.2.1  Sampling  Locations 

Young-of-year  gizzard  shad,  largemouth  bass,  and  bluegill  were 
collected  from  coves  in  Elk  River  (Area  4),  and  Lawrence  County 
Park-Wheeler  Reservoir  (Area  5),  for  DDTR  analysis.  Young-of-year 
gizzard  shad  and  bluegill  were  collected  from  coves  in  Indian  Creek 
(Area  1),  and  Huntsville  Spring  Branch  (Area  2)  for  DDTR  analysis. 

No  largemouth  bass  were  found  in  Indian  Creek  and  Huntsville  Spring 
Branch. 
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Cove  rotenone. 


3.2.3  Sample  Handling 

Each  of  the  species  from  each  cove  sampled  under  3.2.1  were 
divided  (if  possible)  into  three  separate  aliquotes.  The  same 
approximate  size  range  of  fish  were  in  each  aliquote.  The  length 
and  weight  of  each  fish  comprising  each  aliquot  is  presented  in 
Appendix  C.  After  collection  each  individual  fish  was  wrapped 
in  aluminum  foil,  properly  labeled,  and  placed  in  polyethylene 
ziplock  bags.  Bags  were  placed  on  ice  in  the  field  and  later 
transferred  to  a  chest  freezer  in  the  laboratory. 

3.2.4  DDTR  Analys is 

Each  aliquot  prepared  under  Section  3.2.3  was  analyzed  for  DDTR 
according  to  procedures  outlined  in  the  Quality  Assurance  document. 
The  analytical  results  of  the  DDTR  analysis  are  presented  in 
Appendix  D. 
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APPENDIX  A 


Task  2 


Sampling  Location  Maps 


SAMPLING  LOCATIONS  -  TASK  2 
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APPENDIX  B 
Task  2 

Fish  Population  Estimate  Data 


TABlf  1.  SIMPLE  A  PE  A  LOCATIONS,  RHEELER 
kESMrfOIR.  1979 

UNIVERSAL 

SAN PL  c  ART  A  DATE  RIVER  NILE  GRID  CODE 


AREA  l  SEPTEMBER  18  320,9  348656013054 


AREA  2 


SEPTEMBER  11 


320.9 


348656007058 


TABLE  4.  SIZE  CLASSES  (MILLIMETERS)  USED  IN  FISH  INVENTORIES 


YOUNG  INTER-  HARVEST- 


SPECIES 

Of  YEAR 

MEDIATE 

ABLE 

SANE 

WHITE  BASS 

1-ISO 

151-200 

201 

AND 

over 

YELLOW  3 ASS 

1-150 

151-2  00 

201 

AND 

OVER 

STRIPED  BASS 

1-175 

176-375 

376 

AND 

OVER 

ROCK  BASS 

1-75 

75-125 

126 

AND 

UVER 

BLUEGILL 

1-75 

75-125 

126 

AND 

OVER 

OTHER  SJNFISH 

1-75 

75-125 

126 

AND 

OVER 

SMALLMOJTH  BASS 

1-100 

101-20C 

201 

AND 

OVER 

SPOTTED  BASS 

1-100 

101-2 00 

201 

AND 

nVER 

LARGENOJf H  BASS 

1-100 

101-225 

226 

AND 

UVER 

CRAPP1E 

1-75 

75-175 

176 

AND 

OVER 

S  AUGER 

1—200 

201-2  75 

276 

AND 

OVER 

NALLEYE 

1-200 

201-275 

276 

AND 

OVER 

4UJGH 


LAMPREY 

1-50 

51-125 

126 

AND 

OVER 

PADDLEFISH 

1-J00 

301-450 

451 

AND 

OVER 

GAR 

1-300 

301-4  75 

476 

AND 

OVER 

BOUFIN 

1-200 

201-300 

30 1 

AND 

UVER 

SKIPJACK  HERRING 

1-150 

151-2 75 

276 

AND 

OVER 

MOONEYE 

1-150 

151-300 

301 

AND 

OVER 

CARP 

1-200 

201-300 

301 

AND 

OVER 

GOLDFISH 

1-150 

151-250 

251 

AND 

OVER 

BUFFALO 

1-200 

201-300 

301 

AND 

OVER 

CARPSJCKERS 

1-175 

175-250 

251 

AND 

OVER 

redhdrses 

1-175 

176-2  50 

251 

AND 

OVER 

OTHER  SJCKERS 

1-175 

175-2  50 

251 

AND 

OVER 

BLUE  CATFISH 

1-125 

125-225 

226 

AND 

OVER 

CHANNEL  CATFISH 

1-125 

125-225 

226 

AND 

OVER 

BULLHEADS 

1-100 

1 0 1  -1  75 

176 

AND 

OVER 

FLATHEAD  CATE  |SH 

1-12  5 

125-275 

276 

AND 

UVER 

FRESHWATER  DRUM 

1-125 

125-2  00 

201 

AND 

OVER 

GRASS  PICKEREL 

1-175 

175-300 

301 

AND 

OVER 

FORAGE 


GIZZARD  SHAD 

1-125 

126 

AND 

over 

THREA3FIN  SHAD 

1-125 

126 

AND 

OVER 

ORANGE  SPOTTED  SUNF  ISH 

1-50  51-75 

76 

and 

over 

MISC.  F3AAGE  FISH 

ALL  SIZES 

- 

TAs»Lk  5.  AREA  POPULATIONS  EUR  MAJOR  FISH  GROUPS  ,  WHEELER 

RESERVOIR.  1979 


F  1  SH 

NUMBER  uf 

NUMBER 

DF  FISH 

WEIGHT 

DF  FISH 

SAMPLE  AREA 

SR  UUP 

SPECIES 

HECTARE 

ACRE 

KG/HA 

LBS/AC 

AAF  A  1 

SAME 

5 

2406.7 

974.0 

12.2 

10.9 

A  OUGH 

4 

233.3 

94.4 

28.8 

25.7 

FORAGE 

7 

8760.0 

3545.1 

90.1 

80.4 

16 

114  00.3 

4613.5 

131.2 

117.0 

Art  F  A  2 

GAMF 

4 

692.3 

28  0.0 

2.7 

2.4 

ROUGH 

7 

404.3 

163.5 

23-4 

20.9 

FORAGE 

5 

2*608.3 

10363.3 

183.0 

163.2 

16 

26704.0 

10806.8 

209.1 

186.6 

ALL  AREAS 

GAME 

5 

1549.3 

627.0 

7.5 

6.7 

ROUGH 

7 

318.7 

129.0 

26.1 

23.3 

FORAGE 

V 

1  71  84*3 

6954.2 

136.5 

121.8 

21 

1905  2.0 

7710.2 

170.2 

151.8 

LcSS  THAN  0.01  PER  HECTARE 


TABLE  7.  SPE  LIES  C3HPUSITJUN  f  IF  COVE  PQPJLAT10NS,  WHEELER 
RESERVOIR  1979 


PERCENT  OF 

PERtENT  OF 

SPtCI ES 

TOTAL  NUMBERS 

TOTAL  WEIGHT 

gizzard  Shad 

85.8* 

76.6* 

BLUE  GI LL 

*.5* 

1  .90 

GREEN  SJNF I SH 

2. *9 

1  .76 

GOLOE*  SHINER 

1  .69 

0.5* 

MIXED  t  JN 1 D  MINNOWS 

1  .25 

0.80 

GUI  DEI  SH 

0.66 

10  .8* 

THREAOEIN  SHAD 

0.5* 

0.12 

redeaa  sjneish 

0.5* 

3. *8 

L UNGEAR  SUNEISH 

0.5* 

0.27 

COMMON  SHINER 

0.51 

0.07 

BLACK  BJLLHFAD 

0.*9 

0.11 

SPOTTED  SUfKIR 

0  .26 

0.21 

emerald  SHINER 

0.1* 

0.05 

CARP 

0.13 

2.39 

MOSUL)  I  TDF  I  SH 

0.12 

1 

BLACKSP3TTE0  TOPMINNltf 

0.07 

T 

6  OH  F  I  M 

0.0b 

1.16 

BROOK  SI L  VF  RS  IDE 

0.03 

T 

SMALMOJTH  BUFFALO 

0.02 

0.59 

CHANNEL  CATFISH 

0.02 

0.0* 

MARMOJ1M 

0.02 

T 

siomeauller 

0.01 

T 

100.00 

100.00 

T  *  LESS  THAN  D.Ol  PE  AC  E  NT 


> 
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TABLE 

9.  SAMPLE  AREA  LOCAT  IONS# 
KEStRVUlR ■  1979 

WHEELER 

SAMPLE 

AREA 

DATE 

RIVER  MILE 

universal 

GRID  CODE 

AREA 

III 

AUGUST 

23 

21b. 2 

348  7  7304401 2 

AREA 

IV 

AUGUST 

28 

2.7 

34877308811 1 

AREA 

V 

AUGUST 

30 

28  5.  B 

348772119014 

TABLE  10.  STANDING  CROP  OF  FISH  BY  SAMPLE  AREA.  WHEELER 

RESERVOIR.  1 9  79 


NUMBER  OF  FISH 


SAMPLE 

AREA 

HECTARES  ACRES 

MEAN  DEPTH 
METERS  FEET 

PER 

HECTARE 

PER 

ACRE 

WEIGHT  OF  FISH 
KG/HA  LB/AC 

AREA  Ill 

1.0 

2.5 

2.2 

7.2 

23319.0 

9437.0 

513.0 

457.7 

AREA  IV 

0.6 

1.5 

1.4 

4  .6 

2 3448. 3 

9489.3 

596.7 

532.4 

AREA  V 

1.4 

3.5 

1.3 

4  .3 

16780.0 

6790.7 

538.6 

460.5 

ALL  AREAS 

3.0 

7.4 

1.6 

5.4 

21182.4 

8572.3 

549.4 

490.2 

TABLE 


11.  COMMON  A NO  S(I!MIM(  NAMES  Of  HiH  IN  RU1ENIINE  SAMPLES.  WHEELER 

RESERVOIR,  1979 


COMMON  NAME 


SCIENTIFIC  NAME 


CAME 


WHITE  BASS 
YELLOW  8  A  SS 
wARMUUTM 
GREEN  SUNFISH 
PL  UEGILL 
LONGFAR  SUNEISH 
REDEAR  S'JNEISH 
SMALLMOUTH  9  A  S S 
SPOT  T  El)  BASS 
LARGEHttUTH  BASS 
WHITE  C  RAPP  IE 
BLACK  CRAPPIE 
YELLOW  PERCH 
SAUGE R 


ROUGH 


SPUTTED  GAR 
LONGNOSE  GAR 
SKIPJACK  HERRING 
(ARP 

SMALLMOUIH  9JIEALU 
BlGMUJtH  BUFFALO 
SPOTTED  SUCKER 
SILVER  RFDH3RSE 
GOLOEN  REDH3RSE 
CHANNEL  CATFISH 
FLATHEAD  (ATT  ISH 
FRESHWATER  DRUM 


FORAGE 


GIZZARD  SHAD 
THREADFIN  SHAD 
STUNEREILLFR 
SILVER  CHUB 
GULDEN  SHINER 
EMERALD  SHINER 
BULLHEAD  MINNOW 
TADPOLE  MADFOM 
BLACK  SPOT  TE  5  TOPMINNOW 
MOSOUnOF  ISH 
URANGF  5PQTTE  0  SUNfISH 
FANTAIL  DARTER 

stripe  tail  darter 


MDRUNE  CHRYSOPS 
M OR  ONE  Ml SS! SSI PP1ENS15 
LEPOMIS  GULUSUS 
LE  POMIS  CYANELLUS 
LEPOMIS  MACROCH1RUS 
LEPOMIS  HEGALOT IS 
LFPOMIS  MICRULQPHUS 
MICRQPTERJS  DOLOMIEU1 

MICKUPTERJS  punctulatus 

MICMUPTERUS  SALMUIDFS 
POMOXIS  ANNULARIS 
POMUX1S  Nl GROMACULATUS 
PEREA  FLAVESCENS 
STIZUSIE010N  CANADENSE 


LFPISOSTEJS  DCJLATUS 
LEPISOSTEUS  OSSEUS 
AL3SA  CHRY SUCHLOR I S 
CYPRINUS  C  ARP  I D 
ICTIDBUS  9UBALJS 
ICTIOBUS  CYPR1NELLUS 
MINYTREMA  MELANOPS 
MOXUSTQMA  ANISJRUM 
MOXIJSTOMA  ERYTHRURUM 
ICTALURUS  PUNCTA1US 
PYLUDICTIS  ULIVARIS 
APLODINOTUS  GRUNNIENS 


DORUSOMA  CEPEOIAMUM 
DORDSOMA  PETFNENSF 
CANPOSTOMA  ANOMALUM 
HY9UPSIS  S  TOR  Eft  I  ANA 
NOTFMIGONJS  CRYSQLEUCAS 
NOT  RDP I S  A  THE  R 1  NO  I DF  S 
PIMEPHALES  V1GILAX 
NOTURUS  GYRINUS 
EUHOULUS  OLIVACEUS 
GAMBUS1A  AFE INI S 
LEPOMIS  HJMIL1S 
ETHEDSTOMA  FLABELLARt 
ETHEOSTOMA  KENMICOTT  1 


TABLE  11.  COMMON  AND  SCIENTIFIC  NAMES  OF  FISH  IN  RDTENONE  SAMPLES.  WHEELER 
(Cont.)  RESERVOIR.  1979 


TABLE  12 


SIZE  CLASSES  ( M  I LL  IHf  TER  S  I  USED  IN  FISH  INVENTORIES 


YOUNG  INTER-  HARVEST 

SPECIES  IIF  YEAR  MEDIATE  ABLE 


GAME 


white  bass 

1-1  so 

151-200 

201 

AND 

OVER 

YELLOW  BASS 

1-1  so 

151-200 

201 

AND 

OVER 

STRIPED  BASS 

1-I7S 

176-375 

376 

AND 

OVER 

RUCK  BASS 

1-7S 

76-125 

126 

AND 

OVER 

BLUEGILL 

1  — 7S 

76-125 

126 

AND 

OVER 

OTHER  SUNFI SH 

1-7S 

7G-125 

126 

AND 

OVER 

SMALIMOUTH  BASS 

1-100 

101-200 

201 

AND 

OVER 

SPOTTED  BASS 

1-100 

101-200 

201 

AND 

over 

LARGEMOUTH  BASS 

1-100 

101-225 

226 

AND 

OVER 

CRAPP1E 

1-75 

75-175 

176 

AND 

OVER 

s  auger 

1-200 

201-2  75 

276 

AND 

OVER 

walleye 

1-200 

201-2  75 

276 

AND 

OVER 

ROUGH 

LAMPREY 

1-50 

51-125 

126 

AND 

OVER 

PADDLEFISH 

1-300 

301 -A 50 

451 

AND 

OVER 

GAR 

1-300 

301-4  75 

476 

AND 

OVER 

BOWF  IN 

1-200 

201-300 

301 

AND 

OVER 

SKIPJACK  HERRING 

1-150 

151-275 

276 

AND 

OVER 

MOONEYE 

1-150 

151-300 

301 

AND 

OVER 

CARP 

1-200 

201-300 

301 

AND 

OVER 

GOLDFISH 

1-150 

151-250 

251 

AND 

OVER 

BUFFALO 

1-200 

201-300 

301 

AND 

OVER 

CARPSUCKEkS 

1-175 

176-250 

251 

AND 

OVER 

REDHORSES 

1-175 

176-250 

251 

AND 

OVER 

OTHER  SUCKERS 

1-175 

176-250 

251 

AND 

OVER 

BLUE  CATFISH 

1-125 

126-225 

226 

AND 

OVER 

CHANNEL  CATFISH 

1-125 

126-225 

226 

AND 

OVER 

BULL  HE  ADS 

1-100 

101-175 

176 

AND 

OVER 

FLATHE  AO  CATF ISH 

1-12  5 

126-275 

276 

AND 

OVER 

FRESHWATER  DRUM 

1-125 

126-200 

201 

AND 

OVER 

GRASS  P1CKFREL 

1-175 

176-300 

301 

AND 

OVER 

FORAGE 

GIZZARD  SHAD 

1-125 

126 

AND 

OVER 

THREADFIN  SHAD 

1-125 

126 

AND 

OVER 

ORANGESPOTTEO  SUNFISH 

1-50  51-75 

76 

ANO 

OVER 

MISC.  FORAGE  FISH 

ALL  SIZES 

- 

TABLE 

13.  AREA 

POPULATIONS 

FUR  MAJOR 

FISH  GROUPS 

•  WHEELER 

RESERVOIR.  1979 

FISH 

NUMBER  OF 

number 

OF 

FISH 

WEIGHT  OF 

FISH 

SAMPLE  AREA 

CROUP 

SPECIES 

HECTARE 

ACRE 

KG/HA  LBS/AC 

AREA  III 

CAME 

13 

9045.0 

3660.4 

117.7 

105.0 

ROUGH 

10 

400-0 

161  .9 

155.9 

139.1 

FORAGE 

12 

138  74.0 

5614.7 

239.4 

213.6 

35 

23319.0 

9437.0 

513.0 

457.7 

AREA  IV 

CAME 

10 

13498.3 

5462.6 

236.8 

211.3 

ROUGH 

8 

445.0 

180.1 

169.0 

150.8 

FORAGE 

10 

9505.0 

3846.6 

190.9 

170.4 

28 

23448.3 

9489.3 

596.7 

532.4 

AREA  V 

GAME 

12 

2657.9 

1156.5 

57.7 

51.5 

ROUGH 

11 

435.0 

176.0 

184.6 

164.7 

FORAGE 

14 

1348 7.1 

5458.1 

296.3 

264.3 

37 

16780.0 

6790.7 

536.6 

480.5 

ALL  AREAS 

CAME 

14 

8467.1 

3426.5 

137.4 

122.6 

ROUGH 

12 

426.7 

172.7 

169.8 

151.5 

FORAGE 

16 

12288.7 

4973.1 

242.2 

216.1 

42 

2118  2.4 

8572.3 

549.4 

490.2 
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TABLE  15.  SPECIES  CONPUSITION  Of  LllVE  PUPJLATIDNS,  WHELLER 
RESERVOIR  1979 


SPECIES 

PERCENT  OF 

TOTAL  NUMBERS 

PERCENT  OF 
TOTAL  WEIGH 

GIZZARD  SHAD 

3  6.22 

40.00 

BLUEGILL 

22. 12 

12 .72 

THREADFIN  SHAD 

20  .44 

3.75 

LUNGEAR  SUNFISH 

11.60 

5.15 

REDEAR  SJNFISH 

1  .78 

2  .48 

GREEN  SJNFISH 

1  .33 

0.54 

WAR  MOUTH 

1  .29 

0.58 

freshwater  DRUM 

0.96 

4  .96 

largenojth  bass 

0.84 

2.41 

IDGPERCH 

0.62 

0.18 

SPOTTED  SUCKER 

0.41 

6.33 

YELLOW  BASS 

0.31 

0.05 

BULLHEAD  MINNOW 

0.30 

3.02 

SPOTTED  BASS 

0  .26 

0.17 

shallhouth  BASS 

0.21 

0.25 

SHALLMOJTh  BUFFALO 

0.21 

10.55 

GOLDEN  REDHORSE 

0.19 

3.72 

BLACKSPQI TED  TOPM1 NNOW 

0.12 

0.01 

ORANGE  SPOTTED  SUNFISH 

0.11 

0.02 

WHITE  CRAPPIE 

0.11 

0.49 

WHITE  BASS 

0.08 

0.07 

FLATHEAD  CATFISH 

0.07 

0.71 

GOLDEN  SHINER 

0.06 

0.08 

EMERALD  SHINER 

0.05 

1 

SPOTTED  GAR 

0.04 

0.91 

CHANNEL  CATFISH 

0.04 

0.82 

SILVER  REDHORSE 

0.04 

0.99 

BROOK  S1LVERSIOE 

0.03 

1 

SAUCER 

0.03 

0.09 

SKIPJACK  HERRING 

0.03 

0.06 

SILVER  CHUB 

0.01 

T 

BIGNOJTH  BUFFALO 

0.01 

0.92 

STR1PETAIL  DARTER 

0.01 

1 

MOSQUITOF  ISH 

T 

T 

CARP 

T 

0.75 

LONGNOSE  GAR 

T 

0.20 

FAN1AIL  DARTER 

T 

T 

BLACK  CRAPPIE 

T 

0.02 

YELLOW  PERCH 

T 

T 

TADPOLE  NADTOM 

T 

T 

STONEROLL  FR 

T 

T 

RIVEN  DARTER 

T 

100.00 

T 

100.00 

TABLE  16.  SIZE  DISTRIBUTION  OF  MAJOR  FISH  GROUPS,  WHEELER 

RESFIVOR,  1979 
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APPENDIX  C 


Task  2 

Physical  Data  on  Young-of-the-Year  Fish  Selected  for  DDTR  Analysis 


i. 


Physical  Data  on  Young-of-the-Year  Fish  Selected 
for  DDTR  Analysis 


Sample  // 


Location 

Species 

Length 

Weight 

(mm) 

(gm) 

DDT  2M-1 

Elk  River 

Bluegil 1 

91 

15.7 

84 

11.8 

85 

12.2 

78 

9  0 

DDT  2M-2 

Elk  River 

B1 uegi 1 1 

56 

3.5 

63 

4.5 

58 

3.8 

55 

3.1 

55 

3.4 

54 

3.2 

50 

2.2 

54 

3.2 

51 

2.7 

55 

3.3 

52 

2.7 

50 

2.7 

48 

2.4 

46 

2.  1 

50 

2.8 

52 

2.8 

49 

2.5 

50 

2.7 

48 

2.1 

49 

2.0 

52 

2.8 

49 

2.1 

45 

1.8 

DDT  2M-3 

Elk  River 

Gizzard  Shad 

120 

18.1 

1 16 

15.2 

120 

15.0 

120 

15.9 

120 

16.3 

1 17 

16. 1 

DDT  2M -!> 

Elk  River 

Gizzard  Shad 

90 

6.0 

85 

5.6 

DDT  2M-5 

Elk  River 

La  rgemout  h 

Bass 

108 

17.0 

109 

15.0 

102 

11.7 

94 

9.7 

87 

7.6 

84 

8.2 

85 

7.1 

83 

7.1 

85 

6.9 

DDT  2M-6 


Elk  River 


Largemouth 

Bass 


m 


mgggmm 


Sample  # 


DDT  2M-7 


DDT  2M-8 


DDT  2M-9 


DDT  2M-10 


DDT  2M-11 


Location 


Elk  River 


Lawrence  Co.  Park-Wheeler  Lake 


Lawrence  Co.  Park-Wheeler  Lake 


Lawrence  Co.  Park-Wheeler  Lake 


Lawrence  Co.  Park-Wheeler  Lake 


Species 


Largemouth 

Bass 


Bluegill 


Bluegi 1 1 


Gizzard  Shad 


Gizzard  Shad 


Length 

(mm) 

Weight 

(gmj 

75 

5.1 

74 

5.0 

76 

5.1 

71 

4.3 

68 

3.7 

55 

2.7 

45 

1.6 

47 

0.9 

46 

1.6 

44 

2.0 

41 

2.2 

40 

1  .9 

48 

1  .  7 

45 

1.4 

34 

1  .  3 

44 

1  .2 

40 

1 .  1 

35 

0.9 

36 

0.8 

35 

0.6 

37 

0.5 

33 

0.6 

27 

0.3 

35 

0.8 

33 

0.6 

35 

0.5 

30 

0.7 

34 

0.6 

37 

0.8 

37 

1 .0 

80 

3.8 

85 

5.4 

86 

5.5 

87 

4.4 

84 

5.2 

80 

3.8 

82 

4.2 

80 

3.9 

75 

3.4 

75 

3.0 

76 

3.5 

75 

3.6 

77 

1.2 

70 

2.9 

71 

2.9 

65 

2.3 

65 

2.2 

65 

2.4 

Location 


DDT  2M-12  Huntsville  Spring  Branch 


DDT  2M-13  Huntsville  Spring  Branch 


DDT  2M-14  Huntsville  Spring  Branch 


DDT  2M-15  Huntsville  Spring  Branch 


DDT  2M-16  Huntsville  Spring  Branch 


DDT  2M-17  Huntsville  Spring  Branch 


Species 


Gizzard  Shad 


Gizzard  Shad 


Gizzard  Shad 


Bluegill 


Bluegill 


Bluegill 


Length 

Weight 

(gm) 

(mm) 

82 

4.8 

84 

5.3 

84 

5.1 

88 

6.1 

84 

5.5 

79 

4.2 

85 

5.4 

80 

4.1 

83 

5.2 

92 

7.2 

72 

3.6 

75 

3.7 

76 

3.2 

67 

2.4 

71 

3.1 

64 

2.9 

74 

3.6 

70 

2.1 

63 

2.1 

62 

2.2 

63 

2.0 

60 

1.8 

60 

1.7 

50 

1.0 

71 

3.7 

71 

7.7 

65 

5.5 

64 

5.1 

59 

3.7 

51 

2.9 

57 

2.5 

45 

1.9 

54 

2.6 

48 

2.1 

47 

1.7 

45 

1.2 

46 

1.8 

42 

1.1 

35 

0.5 

40 

1.1 

40 

1.2 

40 

0.9 

41 

1.1 

38 

1.0 

40 

0.9 

44 

1.1 

40 

0.8 

37 

0.7 

35 

0.4 

40 

0.9 

36 

0.7 

Sample  # 

Location 

Species 

Length 

Weight 

(«n) 

(g») 

DDT  2M-22 

Indian  Creek 

Largeaouth 

Bass 

107 

13.6 

100 

11.4 

115 

16.9 

110 

16.7 

101 

11.5 

107 

14.8 

DDT  2M-23 

Indian  Creek 

Largearcuth 

Bass 

100 

10.8 

90 

13.3 

93 

13.9 

93 

13.3 

DDT  2N-24 

Indian  Creek 

Largeaouth 

Bass 

74 

3.9 

85 

5.9 

76 

4.0 

80 

5.0 

79 

5.5 

72 

4.0 
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TASK  1 


ASSESSMENT  OF  DDT  CONCENTRATIONS  IN 
SEDIMENTS  CORRESPONDING  TO  AREA-WIDE  FISHERIES 
STUDIES 


1.0  Purpose 

To  define  the  areal  extent  of  DDT  contamination  of  sediments 
throughout  Wheeler  Reservoir. 

2 . 0  Scope 

Bottom  sediment  samples  were  collected  throughout  Wheeler  Reservoir, 
on  the  main  stream  Tennessee  River  and  from  selected  tributaries, 
and  from  selected  locations  on  the  adjacent  Wilson  and  Guntersville 
Reservoirs.  Water  samples  also  were  collected.  Sediment  samples 
were  analyzed  for  particle  size  distribution;  sediment  and  water 
samples  were  analyzed  for  DDT  residues  which  consisted  of  two 
isomers  of  each  metabolite  (DDT,  DDE,  DDD) . 

3.0  Procedure 

3.1  Sample  Locations 

3.1.1  Sediment  sample  collections  were  attempted  from  the  following 
locations:  cross  sections  at  5-mile  intervals  between  TRM  260  and 
350,  cross  sections  at  TRM  375  and  400,  and  cross  sections  at  the 
15  tributary  stations  listed  in  Table  1  and  shown  on  the  maps  in 
Appendix  A.  Samples  were  collected  at  five  equidistant  points 
along  each  cross  section.  However,  field  crews  were  unable  to 
collect  sediment  samples  from  a  one  hundred  mile  reach  of  the 
Tennessee  River,  beginning  at  TRM  305,  about  16  miles  downstream 
of  Triana,  to  TRM  400  in  Guntersville  Reservoir,  at  the  prescribed 
5-mile  intervals  (except  at  TRM  325  and  350).  Subsequent  sampling 


-1- 


Table  1 


SEDIMENT  SAMPLING  LOCATIONS 

Assessment  of  DDT  Concentrations  in 
Sediments  Corresponding  to  Area-Wide  Fisheries 
Studies 


Stream 

Mile 

Reservoir 

Sediment 

Water 

Tennessee  River 

260 

Wilson 

X 

Tennessee  River 

265 

Wilson 

X 

Tennessee  River 

270 

Wilson 

X 

X 

Tennessee  River 

275 

Wheeler 

X 

Tennessee  River 

280 

Wheeler 

X 

Tennessee  River 

285 

Wheeler 

X 

Tennessee  River 

290 

Wheeler 

X 

X 

Tennessee  River 

295 

Wheeler 

X 

Tennessee  River 

300 

Wheeler 

X 

Tennessee  River 

305 

Wheeler 

X 

Tennessee  River 

310 

Wheeler 

X 

Tennessee  River 

315 

Wheeler 

X 

X 

Tennessee  River 

320 

Wheeler 

X 

Tennessee  River 

325 

Wheeler 

X 

Tennessee  River 

330 

Wheeler 

X 

Tennessee  River 

335 

Wheeler 

X 

Tennessee  River 

340 

Wheeler 

X 

Tennessee  River 

345 

Wheeler 

X 

X 

Tennessee  River 

350 

Guntersville 

X 

X 

Tennessee  River 

375 

Guntersville 

X 

Tennessee  River 

400 

Guntersville 

X 

Elk  River 

5 

Wheeler 

X 

X 

Elk  River 

10 

Wheeler 

X 

X 

Elk  River 

15 

Wheeler 

X 

X 

Spring  Creek* 

1.0 

Wheeler 

X 

X 

Spring  Creek 

2.0 

Wheeler 

X 

X 

Limestone  Creek* 

1.5 

Wheeler 

X 

X 

Limestone  Creek 

3.0 

Wheeler 

X 

X 

Flint  Creek* 

6.7 

Wheeler 

X 

X 

Flint  Creek 

13.3 

Wheeler 

X 

X 

Cotaco  Creek* 

3.8 

Wheeler 

X 

X 

Cotaco  Creek 

7.7 

Wheeler 

X 

X 

Flint  River* 

1.2 

Wheeler 

X 

X 

Flint  River 

2.5 

Wheeler 

X 

X 

Paint  Rock  River* 

1.9 

Wheeler 

X 

X 

Paint  Rock  River 

3.9 

Wheeler 

X 

X 

*At  Spring  Creek, 

Limestone  Creek, 

Flint  Creek, 

Cotaco  Creek,  Flint 

River 

and  Paint  Rock  River  the  two  sampling  locations  (each  tributary)  approxi¬ 
mate  the  1/3  and  2/3  river  mile  distance  between  the  inflow  of  the  tribu¬ 
tary  at  winter  pool  (upstream  location  of  backwater  effect)  and  the  mouth 
of  the  tributary  with  the  Tennessee  River. 
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above  and  below  the  prescribed  transects  indicated  a  hard  bottom 
with  no  collectable  sediment.  A  third  attempt  was  made  to  sample 
these  areas  based  on  siltation  data.  These  locations  are  shown 
in  table  2.  This  attempt  was  also  unsuccessful  except  for 
TRM  320.8  where  sediment  was  found  at  two  horizontal  locations. 

3.1.2  Water  samples  were  collected  from  the  stations  shown  in  Tables  1 
and  2  and  on  the  maps  in  Appendix  A. 

3.2  Field  Collection 

3.2.1  Sediment  samples  were  collected  by  dredge,  passed  through  a 
1/4-inch  mesh  screen,  mixed  for  uniformity,  and  placed  in  specially 
prepared  glass  pint  jars.  If  possible,  one  pint  of  sediment  was 
collected  at  each  location.  Each  sample  was  handled  separately 
and  identified  properly. 

3.2.2  Water  samples  were  collected  by  a  hand-held  sampling  device  and 
placed  in  specially  prepared  glass  bottles.  A  total  volume  of 
one  gallon  was  required  at  each  sampling  station.  The  additional 
composite  water  samples  collected  from  the  eight  stations  in 
table  2  included:  (1)  a  near-bottom  composite,  which  was  obtained 
by  first  measuring  the  water  depth  with  a  separate  line  and  then 
triggering  the  sampler  at  three  feet  above  the  measured  depth; 
and  (2)  a  full  water  column  composite,  which  was  obtained  by 
sampling  the  water  column  above  the  "near  bottom  composite"  at 
four  equidistant  points,  and  compositing  all  samples  collected 
across  a  transect. 

3.3  Sample  Handling 

3.3.1  Sediment  samples  were  collected  in  1-pint  glass  containers  (Mason 
jars)  specially  cleaned  for  pesticide  analysis.  Container  lids 
were  lined  with  aluminum  foil. 


4»  » 
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Table  2.  Additional  Locations  for  the  Collection  of  Water 
and  Sediment  Samples  for  DDTR  Analysis 


TRM  305.7  (Silt  Range  40) 
TRM  309.7  (Silt  Range  44) 
TRM  314.0  (Silt  Range  50) 
TRM  320.8  (Silt  Range  57) 
TRM  326.0 
TRM  331.0 

TRM  333.6  (Silt  Range  63) 
TRM  343.9  (Silt  Range  68) 
TRM  395.0 


Water  Samples  onlv 


TRM  375.0 
Elk  Rv.  8.5 
Spring  Cr.  1.5 
Limestone  Cr.  1.5 
Flint  Cr.  2.0 
Cotaco  Cr.  1.2 
Flint  Rv.  1.6 
Paint  Rock  Rv.  1.3 


3.3.2  Water  samples  were  collected  in  glass  bottles  specially  cleaned 
for  pesticide  analysis.  A  total  volume  of  one  gallon  was  required 
for  each  sampling  location. 

3.3.3  All  sediment  and  water  samples  were  placed  on  ice  immediately 
upon  collection,  and  kept  at  4°C  through  transportation  to  the 
laboratory. 

3.4  Sample  Analysis 

3.4.1  The  five  sediment  samples  collected  at  each  cross  section  were 
composited  in  the  laboratory  into  one  sample  for  analysis.  Each 
composite  sediment  sample  was  analyzed  for  particle  size  distribu¬ 
tion  ranging  from  >  2.0  mm  to  <  0.25  pm.  This  analysis  included 

X  moisture  and  X  volatile  solids.  All  six  forms  of  DDT  residues 
were  measured  on  all  composite  samples. 

3.4.2  Water  samples  were  analyzed  for  all  six  forms  of  DDT.  In  addi¬ 
tion,  each  water  sample  listed  in  table  2  was  analyzed  for  total 
and  filterable  DDTR. 

3.4.3  All  analyses  were  performed  by  approved  or  acceptable  procedures. 
Approximately  10  percent  of  all  analyses  were  replicated.  Addi¬ 
tionally,  approximately  10  percent  of  all  samples  analyzed  were 
split  and  analyzed  by  a  second  laboratory.  Spiked  samples  were 
also  utilized  to  document  accuracy  of  laboratory  results  (see 
Quality  Assurance  docuatent  for  details). 

3.5  Data  Handling  and  Reporting 

3.5.1  All  data  are  suamMrized  into  a  tabular  form  and  appear  in  Appendix  B. 
This  table  includes:  Sample  identification  number,  location,  date 
collected,  and  all  analytical  data  (each  of  six  forms  of  DDT  and 
total  minimum  and  maximum  residue  concentration). 
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SAMPLING  LOCATION  MAPS 
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RAW  DATA  TABULATIONS 
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FOOTNOTES: 

HORIZONTAL  LOCATION  <MLOC>  OF  INOIVIOUAL  SAMPLES  REFERS  TO  PERCENT  DISTANCE  FROM  THE  LEFT  BANK  LOOKING  DOWNSTREAM. 

ABSENCE  OF  DATA  FOR  INOIVIOUAL  SAMPLES  INDICATES  ANALYSES  WERE  PERFORMED  ON  THE  COMPOSITE  (COMP)  OF  T  Ftf  INDIVIDUAL  SAMPLES 
THE  ABBREVIATION  (P.S.I  REFERS  TO  A  PRECISION  SAMPLE. 
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PREFACE 


This  document  was  prepared  in  support  of  the  Engineering  and 
Environmental  Study  of  DDT  contamination  of  Huntsville  Spring  Branch, 
Indian  Creek,  and  Adjacent  Lands  and  Waters,  Wheeler  Reservoir,  Alabama, 
for  the  U.S.  Corps  of  Engineers. 

This  document  contains  information  produced  in  fulfillment  of  an 
interagency  agreement  between  the  U.S.  Corps  of  Engineers  and  the 
Tennessee  Valley  Authority  (TVA  Contract  No.  TV-52305A) . 
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TASK  4 


ASSESSMENTS  OF  DDT  CONCENTRATIONS  AND  OTHER  CONTAMINANTS 
IN  SEDIMENTS  IN  REDSTONE  ARSENAL  VICINITY 


1.0  Purpose 

To  better  define  the  areal  extent  of  the  DDT  contamination  and  to 
define  the  physical  characteristics  of  the  sediment  as  they  may 
relate  to  remedial  measures  and  to  evaluate  the  potential  for  the 
occurrence  of  other  pollutants  in  the  bottom  sediment. 

2.0  Scope 

Sediment  samples  were  collected  from  Indian  Creek  (IC)  and 
Huntsville  Spring  Branch  (HSB).  This  included  sampling  in  the 
channel,  overbank  and  swampy  areas,  and  on  the  floodplain. 

3.0  Procedure 

3.1  Types  of  Samples 

Sediment  and  water. 

3.2  Sample  Locations 

3.2.1  Cross  sections  are  located  at  the  following  nominal  locations: 
Indian  Creek  Miles  0.0,  1.0,  2.0,  3.0,  4.0,  and  5.0  and  Huntsville 
Spring  Branch  Miles  0.0,  1.0,  2.0,  3.0,  4.0,  and  5.0,  where 
Huntsville  Spring  Branch  enters  Indian  Creek  at  mile  5.4,  and 
where  the  DDT  waste  ditch  (old  ditch)  enters  HSB  at  mile  5.37 
(see  sampling  location  maps  in  Appendix  A). 

3.2.2  At  each  sampling  transect  a  detailed  and  complete  probe  sounding 
was  made  of  sediment  depth  and  a  cross  section  drawn  to  scale  for 
the  record  (see  Appendix  B).  The  horizontal  location  of  core 
samples  was  selected  in  the  field  from  the  soundings  to  adequately 


represent  the  sediment  deposit.  Core  samples  were  collected  only 
in  locations  where  sediment  was  found.  Multiple  horizontal  locations 
were  sampled  to  keep  distances  between  sampling  locations  to 
approximately  50  feet. 

3.2.3  Additional  transects  were  sampled  in  swampy  areas  at  HSB  miles 
1.7,  3.5,  4.2,  4.5,  5.6,  and  approximately  midway  on  the  horseshoe¬ 
shaped  "loop"  opposite  the  DDT  waste  ditch.  Sampling  locations 
(cores)  at  the  transects  at  HSB  miles  1.7  and  3.5  were  taken  at 
approximately  100-foot  intervals.  At  HSB  miles  4.2  and  4.5, 
approximate  200-foot  intervals  were  used.  HSB  mile  5.6  and  the 
"loop"  transect  were  at  50-foot  intervals. 

3.2.4  In  addition  to  the  transects  described  above,  eight  miscellaneous 
sampling  locations  were  located  in  normally  inundated  locations: 
Barren  Fork  Creek  (approximate  mile  1.2),  the  slough  on  the  left 
bank  adjacent  to  IC  mile  1.0,  the  slough  on  the  left  bank  adjacent 
to  IC  mile  2.0,  and  five  locations  selected  in  the  field  in  the 
vicinity  of  the  mouth  of  the  present  and  old  DDT  waste  ditch. 

The  purpose  of  the  five  locations  selected  in  the  field  was  to 
locate  "hot  spots,"  such  as  old  "DDT  bars." 

3.2.5  Eleven  additional  sampling  locations  were  established  in  flood- 
plain  areas  not  normally  inundated. 

3.2.6  At  the  beginning  of  the  field  work,  an  anchored  marker  buoy  was 
placed  at  each  cross  section  and  sampling  location.  Following 
sample  collection,  an  aerial  inspection  was  made  to  verify  and 
document  actual  sampling  locations. 


3 . 3  Field  Co 1 1 eel  ion 

3.3.1  At  each  sampling  location  a  minimum  of  three  cores  were  collected 
to  help  ensure  that  samples  are  representative.  Cores  were 
collected  approximately  three  feet  apart. 

3.3.2  All  core  samples  were  subdivided  into  separate  and  distinct 
horizontal  f ractions--the  top  6  inches,  the  second  6  inches,  the 
second  foot,  and  anything  greater  than  the  second  foot.  One 
quart  of  sediment  was  provided  for  each  of  the  separate  core 
portions.  (To  obtain  the  required  volume  for  the  individual 
samples,  composites  from  more  than  the  minimum  of  three  cores  may 
have  been  required.)  The  sediments  from  each  corresponding 
portion  of  the  multiple  cores  composited  were  mixed  well  to 
ensure  a  representative  sample  was  collected.  This  compositing 
was  done  in  the  field. 


3.3.3  A  2-gallon  water  sample  was  collected  at  each  sampling  location 
where  elutriate  analyses  were  performed.  See  Section  3. 5. A  for 
the  identification  of  these  locations.  Where  applicable,  these 
samples  were  collected  from  1  foot  off  the  bottom.  In  shallow 
and  swampy  areas  with  water  depths  six  inches  or  greater,  the 
2-gallon  water  sample  was  collected  by  the  best  means  available. 

3.3.5  At  those  core  sampling  locations  where  the  collection  of  water 

samples  was  not  feasible  or  appropriate,  water  for  the  elutriate 
tests  were  collected  at  a  point  on  the  creek  nearest  the  core 
sampling  location. 


Sample  Handling 


3.4.1  Sediment  samples  were  collected  in  1-quart  glass  containers 


(mason  jars)  specially  cleaned  for  pesticide  analysis.  Container 


lids  were  lined  with  aluminum  foil. 
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3.4.2  Water  samples  for  elutriate  tests  were  collected  in  specially 


prepared  glass  bottles.  A  minimum  of  two  gallons  were  required 
per  sample. 

3.4.3  All  sediment  and  water  samples  were  placed  on  ice  and  kept  at  4°C 
through  transportation  to  the  laboratory. 

3.5  Sample  Analysis 

3.5.1  From  the  individual  samples  collected  at  each  of  the  transects 
identified  in  Sections  3.2.1  and  3.2.3,  composites  were  made  in 
the  laboratory  of  the  0-6  inch  fractions,  6-12  inch  fractions, 
12-24  inch  fractions,  etc.  A  sufficient  quantity  of  each  individ 
ual  sample  was  retained  for  possible  later  separate  analysis. 

From  these  composites,  analyses  were  made  for  particle  size 
distribution  (>2.0  mm  to  <0.25  mm),  %  moisture,  %  volatile  solids 
and  DDTR.  Additionally,  separate  analyses  were  initially  made  on 
24  individual  samples  from  the  transect  at  HSB  mile  4.2.  These 
separate  samples  were  taken  from  each  of  the  four  vertical 
locations  at  six  equally  spaced  sampling  locations.  Additional 
DDTR  analysis  was  performed  on  individual  or  differently  com¬ 
posited  samples.  These  additional  samples  are  listed  in  the 
attached  table  4-2. 

3.5.2  For  each  of  the  eight  additional  stations  (Section  3.2.4)  below 
the  556-foot  elevation,  one  laboratory  depth-integrated  composite 
was  made.  From  these  composites,  analyses  were  made  of  particle 
size  distribution,  %  moisture,  %  volatile  solids,  and  DDTR. 

3.5.3  For  each  of  the  eleven  floodplain  samples  identified  in  Section 
3.2.5,  the  0-6  inch  fraction  was  initially  analyzed  for  particle 
size  distribution,  %  moisture,  %  volatile  solids,  and  DDTR.  The 
remaining  fractions  were  retained  for  possible  later  analysis. 
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3.5.4  Initially,  15  elutriate  analyses  were  performed  on  the  sediments 
collected  from  the  locations  described  at  the  following  points; 

1  CM  1  and  3;  HSBM  0,  2,  3,  4.2,  4.5,  5.0,  and  5.6;  and  the  five 
locations  in  the  vicinity  of  the  old  waste  ditch  as  identified  in 
Section  3.2.4.  The  elutriate  samples  consisted  of  a  composite  of 
the  individual  sediment  samples  collected  at  the  cross  section  or 
sampling  location. 

3.5.5  Laboratory  analyses  associated  with  the  elutriate  tests  were  DDT, 
Hg,  Cd,  Cu,  Zn,  Ni,  Be,  and  As.  These  analyses  were  performed  on 
the  sediment  and  water  samples  collected  for  elutriate  tests  as 
well  as  on  the  elutriate  water  resulting  from  the  tests. 

3.5.6  In  addition  to  the  elutriate  analysis  for  the  samples  from  ICM  3.0 
and  HSBM  3.0,  EPA's  priority  pollutants  were  analyzed.  For  these 
analyses,  the  samples  at  each  mile  point  consisted  of  a  composite 
of  the  top  6-inch  sediment  sample  across  each  stream  mile  point. 
The  priority  pollutant  scans  were  made  on  the  overlying  water, 

the  composited  sediment  sample,  and  the  elutriate  water.  The 
analysis  of  the  priority  pollutants  was  a  qualitative  scan  with 
identification  of  the  major  peaks  on  the  chromatograms. 

3.5.7  All  analyses  were  performed  by  procedures  described  in  the  Quality 
Assurance  document. 

3.6  Data  Handling  and  Reporting 

3.6.1  All  data  are  summarized  in  a  tabular  form  and  presented  in 

Appendix  C.  This  table  includes:  Sample  identification  number, 
location,  date  collected,  field  measurements,  and  each  of  six 


forms  of  DDT  and  total  residue  concentrations. 


Table  4-2:  Additional  individual  and  Composited  Sample  Analyzed 
for  DDTR 


Core  Sample 
Location 

Number  from  Core 


Sample  // 

Location 

Left  Bank 

Fraction 

Notes 

DDT 

4-141 

Huntsvi lie 

Spring 

Branch 

1.0 

1 

0-6" 

DDT 

4-142 

ft 

If 

If 

fl 

1 

6-12" 

DDT 

4-143 

•  » 

It 

II 

II 

1 

12-24" 

DDT 

4-181 

11 

•  1 

II 

11 

3 

0-6" 

DDT 

4-182 

II 

II 

It 

II 

3 

6-12" 

DDT 

4-183 

n 

ff 

If 

ft 

3 

12-24" 

DDT 

4-184 

•t 

II 

II 

It 

3 

>24" 

DDT 

4-144 

Huntsville 

Spring 

Branch 

1.7 

1 

0-6" 

DDT 

4-145 

It 

♦  1 

II 

11 

1 

6-12" 

DDT 

4-146 

f » 

ff 

If 

II 

2,3&4 

0-6" 

Composite 

DDT 

4-147 

(t 

II 

If 

It 

2,3&4 

6-12" 

tl 

DDT 

4-148 

fl 

II 

It 

ft 

5&6 

0-6" 

II 

DDT 

4-149 

It 

II 

11 

tt 

5&6 

6-12" 

ff 

DDT 

4-150 

If 

ft 

II 

ft 

5&6 

12-24" 

It 

DDT 

4-151 

M 

II 

7 

0-6" 

DDT 

4-152 

" 

II 

11 

II 

7 

6-12" 

DDT 

4-153 

II 

11 

II 

tl 

7 

12-24" 

DDT 

4-154 

II 

11 

II 

It 

8 

0-6" 

DDT 

4-155 

II 

It 

11 

If 

8 

6-12" 

DDT 

4-156 

II 

II 

II 

It 

8 

12-24" 

DDT 

4-157 

It 

II 

II 

tt 

8 

>24" 

DDT 

4-158 

Huntsville 

Spring 

Branch 

3.0 

1 

0-6" 

DDT 

4-159 

II 

If 

11 

tl 

1 

6-12" 

DDT 

4-160 

II 

II 

If 

11 

1 

12-24" 

DDT 

4-161 

II 

♦  1 

II 

If 

1 

>24” 

DDT 

4-162 

II 

II 

II 

II 

3 

0-6" 

DDT 

4-163 

II 

II 

It 

It 

3 

6-12" 

DDT 

4-164 

II 

" 

II 

tt 

3 

12-24" 

DDT 

4-165 

Huntsvi 1 le 

Spring 

Branch 

3.5 

1 

0-6” 

DDT 

4-  166 

11 

11 

•  1 

" 

2 

0-6" 

DDT 

4-167 

11 

II 

II 

" 

2 

6-12" 

DDT 

4-168 

II 

II 

11 

tt 

3&4 

0-6" 

Composite 

DDT 

4-169 

II 

II 

If 

ff 

3&4 

6-12" 

11 

DDT 

4-170 

If 

11 

II 

If 

5&6 

0-6" 

11 

DDT 

4-171 

11 

11 

11 

11 

5&6 

6-12" 

11 

DDT 

4-172 

11 

II 

II 

II 

7&8 

0-6" 

11 

DDT 

4-173 

11 

II 

ff 

ff 

7&8 

6-12" 

II 

DDT 

4-174 

If 

II 

ff 

It 

7&8 

12-24" 

II 

DDT 

4-175 

Huntsville 

Spring 

Branch 

4.0 

1 

0-6" 

DDT 

4-176 

II 

II 

II 

tl 

1 

6-12" 

DDT 

4-177 

II 

ff 

ff 

ff 

2 

0-6" 

DDT 

4-178 

II 

II 

II 

tt 

2 

6-12" 

DDT 

4-179 

II 

If 

11 

II 

2 

12-24" 

Sample  # 

Location 

Core  Sample 
Location 
Number  from 
Left  Bank 

Core 

F racti on 

DDT  4-180 

Huntsville 

Spring 

Branch  3.5 

2 

>24" 

DDT  4-185 

♦  » 

II 

II  tt 

3 

0-6" 

DDT  4-186 

ff 

fl 

It  It 

3 

6-12" 

DDT  4-187 

ft 

tt 

II  It 

3 

12-24" 

DDT  4-188 

Huntsville 

Spring 

Branch  4.5 

1 

0-6" 

DDT  4-189 

tt 

It 

tt  tl 

2 

0-6" 

DDT  4-190 

t» 

tt 

ft  ft 

2 

6-12" 

DDT  4-191 

ft 

It 

If  tl 

3 

0-6" 

DDT  4-192 

ft 

II 

II  tl 

3 

6-12" 

DDT  4-193 

tt 

It 

tl  tl 

3 

12-24" 

DDT  4-194 

tt 

tt 

It  II 

4 , 5&6 

0-6" 

DDT  4-195 

tl 

tl 

It  II 

4 , 5&6 

6-12" 

DDT  4-196 

ft 

tt 

tt  II 

4 , 5&6 

12-24" 

DDT  4-197 

tl 

tt 

tl  tt 

7&8 

0-6" 

DDT  4-198 

t! 

tt 

tt  It 

7&8 

6-12" 

DDT  4-199 

tt 

It 

II  If 

7&8 

12-24" 

DDT  4-200 

tl 

It 

It  II 

9 

0-6" 

DDT  4-201 

tl 

tl 

tl  II 

10 

0-6" 

DDT  4-202 

tl 

ft 

tl  tl 

10 

6-12" 

DDT  4-203 

II 

tl 

tl  II 

10 

12-24" 

DDT  4-204 

tl 

ft 

tl  It 

11 

0-6" 

DDT  4-205 

II 

tt 

tt  II 

11 

6-12" 

DDT  4-206 

tl 

It 

tt  II 

11 

12-24" 

DDT  4-207 

II 

It 

II  II 

12&13 

0-6" 

DDT  4-208 

II 

tl 

II  II 

12&13 

6-12" 

DDT  4-209 

It 

II 

II  It 

12&13 

12-24" 

DDT  4-210 

II 

II 

It  II 

12 

>24" 

DDT  4-211 

It 

fl 

II  II 

14 

0-6" 

DDT  4-212 

tt 

II 

It  It 

14 

6-12" 

DDT  4-213 

tl 

It 

tl  II 

14 

12-24" 

DDT  4-214 

Huntsville 

Spring 

Branch  4.2 

12 

0-6" 

DDT  4-215 

II 

tl 

"  " 

12 

6-12" 

DDT  4-216 

It 

tl 

II  tl 

13 

0-6" 

DDT  4-217 

It 

II 

It  It 

13 

6-12" 

DDT  4-220 

It 

II 

II  tl 

16 

0-6" 

DDT  4-221 

tt 

It 

II  tl 

16 

6-12” 

DDT  4-218 

tt 

It 

It  tt 

16 

12-24" 

DDT  4-219 

tl 

It 

tt  tl 

16 

>24" 

DDT  4-222 

II 

It 

tt  tt 

17 

0-6" 

DDT  4-223 

It 

It 

tt  tt 

17 

6-12" 

DDT  4-224 

It 

II 

II  tt 

17 

12-24" 

DDT  4-225 

It 

tl 

ft  tl 

18 

0-6" 

DDT  4-226 

tt 

tl 

It  tl 

18 

6-12" 

DDT  4-227 

tl 

If 

If  ft 

18 

12-24" 

Notes 


Compos 


-8- 


w 


¥ 


t 


Samp  I  e  II 


Locat i on 


Core  Sample 
Local ion 

Number  from  Core 

Left  Bank  Fraction 


DDT  4-228  Huntsville  Spring  Branch  5.0  1 
DDT  4-229  "  "  "  "  1 
DDT  4-230  "  "  "  "  1 
DDT  4-231  "  "  "  ”  2 
DDT  4-232  "  "  "  "  2 
DDT  4-233  "  "  "  "  2 
DDT  4-234  Huntsville  Spring  Branch  5.35  1 
DDT  4-235  Huntsville  Spring  Branch  3 . 38  1 
DDT  4-236  "  "  "  "  1 
DDT  4-237  "  "  ”  "  1 
DDT  4-2.38  Huntsville  Spring  Branch  5..  4 1  1 
DDT  4-239  "  "  "  "  1 


0-6” 

6-12” 

12-24” 

0-6" 

6-12” 

12-24” 

6-12" 

0-6" 

12-24" 

>24" 

0-6" 

12-24" 


Notes 
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MICROCOPY  RESOLUTION  TEST  CHART 
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METHOD  AND  PROCEDURE FOR  OBTAINING  CROSS-SECTION  DATA  FOR 


REDSTONE  ARSENAL  DDT  STUDY 

To  obtain  cross-section  data,  a  transit  was  used  for  alignment  and 
leveling  in  conjunction  with  a  boat  containing  a  sonar  recorder  and  a 
wire  distance  wheel.  The  transit  was  set  up  on  one  bank  and  alignment 
made  to  the  other  bank.  Levels  and  probings  of  the  overbank  were  taken 
using  a  level  rod,  probing  rod,  and  a  100-foot  tape,  if  necessary.  The 
end  of  the  wire  from  the  wire  distance  wheel  on  the  boat  was  secured  to 
the  "0"  or  to  some  determined  distance  near  the  water  edge.  Soundings 
were  then  taken  by  the  sonar  recorder  as  the  boat  crossed  to  the  other 
bank.  Interval  distances  of  25  feet  were  automatically  recorded  on  the 
sonar  chart  by  "fix"  lines  as  the  wire  unwound  from  the  wire  wheel. 
Alignment  of  the  boat  was  maintained  by  radio  communication  from  the 
transitman  to  the  boat  operator.  When  the  boat  landed  at  the  other  bank, 
a  distance  was  measured  from  the  wire  distance  wheel  to  some  point  on  the 
bank.  Levels  and  probings  were  then  taken  of  that  overbank.  The  sonar 
chart  was  then  reviewed  for  probable  probing  locations.  After  securing 
the  wire  again  to  the  same  initial  point,  the  boat  proceeded  as  before 
to  the  first  probing  location.  Anchors,  fore  and  aft,  would  be  set, 
distance  and  alignment  checked,  then  a  probing  would  be  made.  The  boat 
would  then  move  to  the  next  location  and  anchor  as  before.  From  the 
information  obtained  from  the  probings  as  the  boat  moved  from  one  loca¬ 
tion  to  the  next,  the  previously  selected  probing  locations  were  revised, 
added  to,  or  deleted,  if  deemed  necessary.  Where  the  boat  and  sonar  could 
not  be  used  due  to  shallow  water  or  brush,  the  section  was  taken  by  wading 
and  using  the  same  procedure  in  taking  the  overbank  section. 


Water  surface  elevation  was  used  for  reference  elevation  for  all 


sections  from  mile  0.0  Indian  Creek  to  mile  4.5  Huntsville  Spring  Branch. 
The  water  surface  elevation  for  the  day  and  time  each  section  was  taken 
was  obtained  from  the  water  level  charts  from  gages  installed  at  mile  0.0 
and  4,7  on  Indian  Creek  and  mile  2.7  on  Huntsville  Spring  Branch.  Third- 
order  levels  were  run  from  the  gage  at  mile  5.9  on  Patten  Road  Bridge 
to  temporary  bench  marks  (TBM's)  at  miles  5.0,  5.6,  and  the  "loop"  section 
on  Huntsville  Spring  Branch.  Elevation  for  section  at  mile  9.7  on 
Huntsville  Spring  Branch  was  obtained  from  the  water  level  gage  at 
mile  9.7  at  the  time  the  section  was  taken.  All  gages  were  tied  by 
third  order  levels  to  second-  or  third-order  bench  marks.  Data  for  the 
cross  sections  were  recorded  in  Data  Services  Branch’s  field  book 
No.  1726,  page  2  through  page  24,  and  on  the  sonar  charts.  Data  for 
levels  to  gages  were  recorded  in  Data  Services  Branch's  field  book 
No.  3238,  page  19  through  page  30  and  field  book  No.  3241,  page  1 
through  page  18.  Elevations  were  tied  to  the  following  bench  marks: 

A9-4H;  BM-44  (reset);  BM-47;  BM-H-l-R;  B-314;  CY-150;  T5SR1-W;  USEG-47; 
and  WSR-57-R. 
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task.*.  -  ASSESSMENTS  OF  DOT  CONCENTRATIONS  AND  OTHER  CONTAMINANTS  IN  SEDIMENTS  IN  REDSTONE  ARSENAL  VICINITY 
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WORKTASK  DESCRIPTION 

I .  Purpose 

The  purpose  of  the  task  is  to  define  the  body  burden  levels  of  DDTR 
(i.e.,  DDT  isomers  and  metabolites)  in  nonvertebrate  aquatic  organ¬ 
isms  occurring  in  Huntsville  Spring  Branch  (HSB) ,  Indian  Creek  (IC), 
and  adjoining  regions  of  Wheeler  and  Guntersville  Reservoirs.  In 
addition,  the  task  documents  the  spatial  distribution  of  these  organ¬ 
isms  as  it  relates  to  any  remedial  measures. 

I I .  Scope 

A.  Three  sampling  efforts  were  conducted:  once  immediately  follow¬ 
ing  a  large  rainfall  event  in  late  summer,  once  during  the  late 
summer/early  fall  season,  and  once  during  the  late  fall/early 
winter  season. 

B.  Indian  Creek  and  Huntsville  Spring  Branch  were  sampled  at  var¬ 
ious  locations  up  to  ICM  7.0  and  HSBM  5.9,  respectively.  The 
Tennessee  River  was  sampled  from  TRM  359.0  in  Guntersville 
Reservoir  downstream  to  TRM  289.9  in  Wheeler  Reservoir.  Flint 
River  (FRM  22.7),  Elk  River  (ERM  20.7),  Limestone  Creek  (LCM  18.0) 
and  Barren  Fork  Creek  (BFCM  1.2)  were  sampled  as  tributary 
stations  (See  Appendix).  Not  all  stations  were  sampled  during 
each  field  effort. 

C.  The  types  of  samples  collected  included: 

1.  Biological  samples  for  concentration  of  DDTR  and  organism 
identification/enumeration  including : 


**■ 
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a.  Phytoplankton 

b.  Zooplankton 

c.  Benthos 

d.  Aufwuchs,  and 

e.  Herbaceous  aquatic  vascular  plant  communities. 

2.  Whole  water  for  DDTR,  nutrients,  and  selected  metals  analysis, 
as  well  as  in  situ  water  quality  parameters. 

3.  Sediment  for  DDTR  analysis. 

Not  all  types  of  samples  were  collected  during  each  of  the 
three  field  efforts  (See  Table  5-1). 

Sample  Collection  and  Handling 
A.  Biological 

1 .  Phytoplankton 

Phytoplankton/inorganic  particle  samples  were  collected  at 
half-meter  intervals  as  grab  samples  from  the  euphotic  zone. 
Two  4-L  samples  were  made  at  each  station  by  compositing  three 
replicate  grab  samples  each.  These  samples  were  placed  in 
glass  containers  cleaned  for  DDTR  analysis,  capped  with  lids 
lined  with  aluminum  foil,  and  iced  to  A°C  during  transport  to 
the  laboratory.  Samples  for  DDTR  analysis  were  labeled  with 
identifying  number,  location,  and  date,  and  were  accompanied 
by  detailed  field  notes  describing  actual  sampling  locations 
cross-referenced  to  sample  numbers. 

Samples  for  phytoplankton  identification  and  enumeration 
were  collected,  preserved  with  an  appropriate  fixative, 
and  labeled  for  biological  analysis. 
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2.  Zooplankton 

Zooplankton  was  collected  for  the  rainfall  event  and  the 
late  summer/early  fall  sampling  periods  by  5-minute  horizontal 
tows  using  a  0.5-m  aperture  plankton  net  with  80  p  mesh. 

During  the  late  fall/early  winter  sampling  period,  zooplankton 
was  collected  by  pumping  water  through  an  80-micron  mesh  net 
for  10  minutes  since  the  low  water  levels  prevented  net 
towing.  Zooplankton  which  was  collected  for  each  of  the 
DDTR  analyses  was  placed  in  a  glass  container  cleaned  for 
DDTR  analysis  and  sealed  with  a  lid  lined  with  aluminum 
foil.  One  gram  of  zooplarkton  would  have  been  optimum,  but 
because  of  the  small  sample  weights  of  zooplankton  at  certain 
locations  it  was  sometimes  necessary  to  make  a  composite  to 
obtain  a  large  enough  sample  for  analysis.  Table  5-2  lists 
the  samples  that  were  composited.  The  samples  were  placed 
on  ice  and  kept  at  4°C  during  transport  to  the  laboratory. 
Sample  bottles  were  labeled  with  identifying  number,  loca¬ 
tion,  and  date  and  were  accompanied  by  detailed  field  notes 
describing  actual  sampling  locations  cross-referenced  to 
sample  numbers. 

The  zooplankton  samples  were  prepared  by  filtering  the 
entire  zooplankton  sample  through  a  pre-weighed  glass  fiber 
filter,  retaining  the  filtrate.  The  filters  were  air  dried 
to  constant  weight,  recombined  with  the  retained  filtrate, 
and  blended  using  a  polytron  blender  for  two  minutes.  The 
volume  of  the  sample  was  determined  and  the  sample  analyzed 
for  DDTR.  The  results  of  the  analyses  are  reported  as  pg 

DDTR/g  zooplankton. 
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Table  5-2.  Zooplankton  Samples  Composited  for  DDT  Analysis 

Number  of  Individual 


Sample  U 

; 

Location 

Samples  Composited 

DDT  5-48C 

TRM 

289.9 

(ROB) 

3 

DDT  5-5 1C 

TRM 

289.9 

(MID) 

3 

DDT  5-54C 

TRM 

289.9 

(LOB) 

3 

DDT  5-57C 

TRM 

315.0 

7  ROB  ) 

3 

DDT  5-60C 

TRM 

315.0 

(MID) 

3 

DDT  5-63C 

TRM 

315.0 

(LOB) 

3 

DDT  5-66C 

TRM 

345.2 

(LOB) 

3 

DDT  5-69C 

TRM 

345.2 

(MID) 

3 

DDT  5-75C 

TRM 

350.0 

(LOB) 

3 

DDT  5-78C 

TRM 

350.0 

(MID) 

3 

DDT  5-81C 

TRM 

350.0 

(ROB) 

3 

DDT  5-87C 

HSB 

1.3 

2 

DDT  5-90C 

HSB 

2.4 

2 

DDT  5-94C 

HSB 

5.37 

2 

DDT  5-96C 

HSB 

5.9 

3 

DDT  5-13C 

I  CM 

0.0 

5 

DDT  5- 11C 

I  CM 

4.0 

2 

DDT  5-103C 

I  CM 

4.0 

3 

DDT  5-105C 

BFC 

1.2 

TRM  =  Tennessee  River  Mile 

MSB  =  Huntsville  Spring  Branch 

IC  =  Indian  Creek 

BFC  =  Barren  Fork  Creek 

MID  =  Midstream 

LOB  =  Left  overbank 

ROB  =  Right  overbank 
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Zooplankton  was  collected  for  the  rainfall  event  and  the 
late  summer/early  fall  sampling  periods  by  5-minute  horizontal 
tows  using  a  0.5-m  aperture  plankton  net  with  80  p  mesh. 

During  the  late  fall/early  winter  sampling  period,  zooplankton 
was  collected  by  pumping  water  through  an  80-micron  mesh  net 
for  10  minutes  since  the  low  water  levels  prevented  net 
towing.  Zooplankton  which  was  collected  for  each  of  the 
DDTR  analyses  was  placed  in  a  glass  container  cleaned  for 
DDTR  analysis  and  sealed  with  a  lid  lined  with  aluminum 
foil.  One  gram  of  zooplankton  would  have  been  optimum,  but 
because  of  the  small  sample  weights  of  zooplankton  at  certain 
locations  it  was  sometimes  necessary  to  make  a  composite  to 
obtain  a  large  enough  sample  for  analysis.  Table  5-2  lists 
the  samples  that  were  composited.  The  samples  were  placed 
on  ice  and  kept  at  4°C  during  transport  to  the  laboratory. 
Sample  bottles  were  labeled  with  identifying  number,  loca¬ 
tion,  and  date  and  were  accompanied  by  detailed  field  notes 
describing  actual  sampling  locations  cross-referenced  to 
sample  numbers. 

The  zooplankton  samples  were  prepared  by  filtering  the 
entire  zooplankton  sample  through  a  pre-weighed  glass  fiber 
filter,  retaining  the  filtrate.  The  filters  were  air  dried 
to  constant  weight,  recombined  with  the  retained  filtrate, 
and  blended  using  a  polytron  blender  for  two  minutes.  The 
volume  of  the  sample  was  determined  and  the  sample  analyzed 
for  DDTR.  The  results  of  the  analyses  are  reported  as  pg 

DDTR/g  zooplankton. 
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3 

DDT  5-78C 

TRM 

350.0 

(MID) 

3 

DDT  5-81C 

TRM 

350.0 

(ROB) 

3 

DDT  5-87C 

HSB 

1.3 

2 

DDT  5-90C 

HSB 

2.4 

2 

DDT  5-94C 

HSB 

5.37 

2 

DDT  5-96C 

HSB 

5.9 

3 

DDT  5-13C 

rcM 

0.0 

5 

DDT  5- 11C 

I  CM 

4.0 

2 

DDT  5-103C 

1  CM 

4.0 

3 

DDT  5-105C 

BFC 

1.2 

TRM  =  Tennessee  River  Mile 

HSB  =  Huntsville  Spring  Branch 

IC  =  Indian  Creek 

BFC  =  Barren  Fork  Creek 

MID  =  Midstream 

LOB  =  Left  overbank 

ROB  =  Right  overbank 


^  Samples  tolleeted  lor  zooplankton  identification  and  enum- 

< 

eration  were  preserved  with  an  appropriate  fixative  and 
labeled  for  biological  analysis.  During  the  late  fall/early 
winter  sampling  period  triplicate  samples  for  percent  com¬ 
position  analysis  of  were  also  collected. 

3.  Benthos 

Benthic  macroinvertebrates  were  collected  by  a  grab  sampler 
with  the  exception  that  a  Needham  scraper  was  used  to  collect 
organisms  at  FRM  22.7  and  LCM  18.0  because  of  the  rock  and 
gravel  substrate.  Triplicate  samples  (from  right  and  left 
overbanks  and  mid-channel)  were  composited  in  the  field;  two 
composite  samples  were  made  at  each  station.  However,  for 
TRM  350.0,  345.2,  2,315.0,  and  289.9  the  samples  were  not 
composited  and  were  analyzed  individually.  Samples  for  DDTR 
f  analysis  were  collected  in  glass  containers  cleaned  for  DDTR 

analysis,  sealed  with  lids  lined  with  aluminum  foil,  and 
transported  to  the  laboratory  on  ice.  The  samples  were 
frozen  in  the  laboratory  until  processed. 

Benthic  macroinvertebrate  samples  were  prepared  by  filtering 
the  sample  through  a  tared  63  pm  sieve,  retaining  the  filtrate. 
The  sieve  was  reweighed  and  the  total  weight  of  filtered 
material  determined.  Sieve  contents  were  washed  back  into 
the  retained  filtrate  and  the  sample  was  blended  for  two 
minutes.  The  volume  of  the  sample  was  determined  and  analyzed 
for  DDTR.  The  results  of  the  DDTR  analysis  are  reported  in 
pg  DDTR/g. 

t 
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4.  Aufwuchs 


The  aufwuchs  community  was  sampled  using  both  Hester-Dendy 
macroinvertebrate  samplers  and  Plexiglas  periphyton  sam¬ 
plers.  Hester-Dendy  samplers  were  suspended  in  the  upper 
portion  of  the  euphotic  zone  at  each  station  for  a  four-week 
incubation  period.  Indian  Creek  and  Huntsville  Spring  Branch 
were  sampled  in  triplicate  at  each  station.  Tennessee  River 
sites  had  five  samplers  at  each  point  (ROB,  MC,  LOB)  across 
a  transect  at  each  station.  No  Hester-Dendy  samplers  were 

placed  at  midchannel  sites  at  TRM  315.0,  345.2,  and  350.0 

§ 

because  of  river  traffic.  The  Plexiglas  samplers  were 
placed  and  incubated  for  two  weeks,  but  a  decision  was  made 
not  to  use  these  samples  because  of  the  possibility  of  DDT 
adsorption  on  the  Plexiglas  slides.  All  Plexiglas  slides, 
however,  were  frozen  for  possible  future  use. 

Appropriate  aufwuchs  sample  collection  techniques  were  used 
to  minimize  organism  loss  during  collection  and  biasing  of 
subsequent  DDTR  analysis.  The  samplers  were  placed  in  plastic 
bags  and  transported  on  ice  to  the  laboratory.  At  least  25g 
and  preferably  50g  of  organisms  were  removed  from  each  sam¬ 
pler  for  DDTR  analysis.  The  organism  samples  to  be  analyzed 
for  DDTR  were  placed  in  specially  cleaned  glass  bottles,  and 
sealed  with  caps  lined  with  aluminum  foil. 

The  samplers  used  to  collect  samples  for  identification  and 
enumerat ion  analysis  were  placed  in  individual  plastic  bags, 
labeled,  and  preserved  with  formalin. 
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5.  Herbaceous  Aquatic  Vascular  Plants 

Herbaceous  vascular  plants  were  collected  by  identifying 
the  dominant  genera  and  gathering  sufficient  quantities 
of  the  representatives  to  perform  analyses.  Whole  plant 
collection  was  routinely  performed,  but  storage  and/or  repro¬ 
ductive  structures  such  as  seeds  and  tubers  were  collected 
when  available  and  submitted  for  separate  analysis.  After 
collection  and  prior  to  processing,  the  plants  were  washed 
to  remove  sediments,  taking  care  not  to  dislodge  organisms 
which  would  normally  be  consumed  by  grazing  organisms  along 
with  the  plant  structures.  At  least  50  g  of  material  was 
collected  for  DDTR  analysis. 

B.  Whole  Water 

Whole  water  (i.e.,  unfiltered)  samples  were  collected  by  field 
compositing  samples  gathered  at  half-meter  intervals  starting 
at  50  cm  below  the  water  surface  and  ending  near  the  bottom.  A 
four-liter  composite  sample  was  placed  in  a  glass  container 
washed  for  pesticide  analysis,  sealed  with  a  cap  lined  with 
aluminum  foil,  and  transported  to  the  laboratory  on  ice  for  DDTR 
analysis . 

Water  samples  for  nutrients  (NO^-NO^,  ,  and  P0^)  and  selected 

metals  (Ca  and  tig)  analyses  were  collected  and  preserved  using 
the  currently  accepted  and  approved  regulatory  agency  methodolo¬ 
gies.1  Samples  were  taken  at  half-meter  intervals  top  to  bottom 
and  composited. 


See  Quality  Assurance  Document  for  reference. 
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IQ  £_LLu  water  quality  parameters  (pH,  DO,  conductivity,  and 
temperature)  were  determined  potentiometrically  with  a  cali¬ 
brated  and  documented  instrument  at  half-meter  intervals  from 
50  cm  below  the  surface  to  the  bottom.  Alkalinity  was  determined 
in  the  field  using  the  currently  accepted  and  approved  regulatory 
agency  methodology^  on  samples  composited  by  collecting  at  half¬ 
meter  intervals  from  50  cm  below  the  surface  to  the  bottom. 

C .  Sediment 

Sediments  for  DDTR  analysis  were  collected  with  an  Ekman  dredge, 
placed  in  glass  containers  cleaned  for  DDTR  analysis,  sealed  with 
caps  lined  with  aluminum  foil  and  transported  on  ice  to  the 
laboratory.  Multiple  grab  samples  were  collected  at  ROB  and  LOB 
locations  and  composited  to  yield  sufficient  sample  for  analysis. 

1 V .  Sample  Analysi s 
A.  Biological 

1 ,  DDTR  Analysis 

All  biological  samples  collected  for  DDTR  analyses  were  anal¬ 
yzed  using  currently  accepted  and  approved  regulatory  agency 
2 

methodology . 

DDTR  levels  in  the  phytoplankton/inorganic  particle  fraction 
were  calculated  after  analysis  of  the  total  DDTR  in  one  four- 
liter  sample  and  an  analysis  of  the  filtrate  from  the  second 
four-liter  sample. 

1.  See  Quality  Assurance  Document  for  reference. 

2.  Ibid. 


n 
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2 .  Identification/Enumeration 

Approximately  150  samples  were  analyzed  for  kinds  and  num¬ 
bers  of  organisms  present.  These  data  are  reported  to  the 
lowest  identifiable  taxon. 

B.  Whole  Water 

1 .  DDTR  Analysis 

All  water  samples  for  DDTR  analysis  were  analyzed  using  cur 
rently  accepted  and  approved  regulatory  agency  methodology. 

2 .  Nutrient  and  Metal  Analysis 

All  water  samples  for  nutrient  and  metal  determination  were 

analyzed  using  currently  accepted  and  approved  regulatory 
2 

agency  methodology. 

C.  Sediment 

All  sediment  samples  were  analyzed  for  DDTR  using  currently 

3 

accepted  and  approved  regulatory  agency  methodology. 

V.  Data  Handling  and  Reporting 
A .  Biological 

1 .  DDTR  Analysis 

All  data  is  summarized  in  tabular  form.  Each  of  six  forms 
of  DDT  and  total  residue  concentration  are  shown  along  with 
detection  limits  and  precision  and  accuracy  data  for  each 
procedure . 

2 .  Identification  and  Enumeration 

Results  of  biological  analysis  for  identification  and  enum¬ 
eration  are  tabulated  by  appropriate  classification  group. 


I.  See  Quality  Assurance  Document  for  reference. 
n*  2.  Ibid. 

3.  Ibid. 
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II.  Who U*  Water 

1  .  DDTR  Analysis 

Results  of  chemical  analyses  for  OOTR  are  summarized  in 
tabular  form.  Each  of  six  forms  of  DDT  and  total  residue 
concentration  are  shown  along  with  detection  limits  and  pre¬ 
cision  and  accuracy  data  for  each  procedure. 

2 .  Nutrient  and  Metal  Analysis 

Nutrient  concentrations  and  metals  are  suMnarized  in  tabular 
form  along  with  field  measurements  of  in  situ  water  quality 
parameters . 

C.  Sediment 


Results  of  chemical  analyses  for  DDTR  are  summarized  in  tabular 
form.  Each  of  six  forms  of  DDT  and  total  residue  concentration 
are  shown  along  with  detection  limits  and  precision  and  accuracy 
data  for  each  procedure. 

D.  Data  Reporting 

The  data  are  compiled  into  the  attached  report  which  includes 


1 


data  summaries  and  a  brief  assessment  of  the  data  with  noting 


of  values  which  appear  to  be  outside  normal  ranges. 


IWVt'A  MIMMAKY 


The  data  are  summarized  by  field  effort,  and  within  this  category  by 
sanple  type. 

1.  Sampling  After  A  Large  Rainfall  Event 
A.  Phytoplank ton/ Inorganic 

1.  Stations  Sampled 
I CM  0.0;  I CM  4.0. 

2 .  Numbe r  of  Samples  Collected 

Duplicate  samples  were  collected  for  DDTR  analyses  as  well 
as  for  identification. 

3.  Number  of  Analyses  Performed 

Although  four  samples  were  collected  for  DDTR  analyses  there 
was  sufficient  sample  volume  in  each  to  permit  three  DDTR 
analyses  per  station  to  be  run.  This  resulted  in  six  total 
DDTR  analyses  and  six  dissolved  DDTR  analyses  (see  Table  5-3). 
There  were  two  identifications  performed  at  each  station. 

A .  Taxonomic  and  Water  Quality  Data 

Chemical  water  quality  data  for  the  rainfall  survey  is 
summarized  in  Table  5-3. 

The  phytoplankton  assemblages  at  the  two  stations  were 
numerically  dominated  by  the  same  taxa  (Merismopedia  sp. 
and  Melosira  sp.).  However,  there  were  57  taxa  at  ICM 
0.0  and  A6  taxa  at  ICM  A.0.  One  more  chrysophyte  taxon 
occurred  at  ICM  A.0  than  at  ICM  0.0  (the  stations  had 
seven  chrysophytes  in  common).  There  were  eight  fewer 
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chlorophyte  taxa  and  four  fewer  eyanophyte  taxa  at  ICM 
4.0  than  at  ICM  0.0.  (See  Tables  5-4A  and  5-4B). 


Zooplankton 

1 .  Stations  Sampled 
ICM  0.0,  ICM  4.0. 

2 .  Number  of  Samples  Collected 

Duplicate  samples  were  collected  for  DDTR  analyses  as  well 
as  for  identification. 

3 .  Number  of  Analyses  Performed 

Because  of  a  sample  size  constraint,  duplicate  zooplankton 
samples  were  composited  for  each  station,  resulting  in  two 
DDTR  analyses  (see  Table  5-3). 

4 .  Taxonomic  Data 

The  zooplankton  assemblages  for  the  two  stations  were  both 
rotifer-dominated  (Brachionus  caudatus  at  ICM  4.0  and  B. 
calycif lorus  at  ICM  0.0).  There  were  two  fewer  rotifer 
taxa,  four  fewer  cladoceran  taxa  and  one  less  copepod  taxon 
at  ICM  4.0  than  at  ICM  0.0.  The  two  stations  had  22  rotifer 
taxa  (out  of  40),  one  cladoceran  taxon  (out  of  five),  and 
three  copepod  taxa  (out  of  four)  in  common.  (See  Tables  5-5A 
and  5-5B). 

Benthic  Macroinvertebrates 

No  samples  were  collected  for  DDTR  analysis  or  identification/ 
enumeration . 

Aufwuchs 

No  samples  were  collected  for  DDTR  analysis  or  identification/ 


enumeration. 


K.  Aijn.il  it  V. isiuI.ii  I* hulls 


No  samples  were  collected  for  D DTK  analysis. 

F .  Whole  Water  and  Sediments 

No  samples  were  collected  for  DDTR  analysis. 

1 1 .  Late  Sumnier/Early  Fall 

A.  Phytoplankton/ Inorganic 

1 .  Stations  Sampled 

I CM  0.0;  I CM  4.0;  BFCM  1.2;  HSBM  0.0;  HSBM  1.3;  HSBM  2.4; 
HSBM  5.37;  HSBM  5.9;  TRM  289.9  ROB,  MC ,  LOB;1  TRM  315.0  ROB, 
MC,  LOB;  TRM  345.2  ROB,  MC,  LOB;  TRM  350.0  ROB,  MC,  LOB. 

2 .  Number  of  Samples  Collected 

Triplicate  samples  were  collected  at  all  stations  for  a 
total  of  60  samples  for  DDTR  and  60  for  identification. 

3 .  Number  of  Analyses  Performed 

There  were  120  total  DDTR  analyses  {60  total  DDTR  and  60 
dissolved  DDTR)  completed  and  60  identifications  were 
performed  (see  Table  5-3). 

4 .  Taxonomic  and  Water  Quality  Data 

Laboratory  determinations  of  water  quality  parameters  are 
presented  in  Table  5-3;  Table  5-6  details  the  results  of 
the  in  situ  and  field  determined  water  quality  parameters. 

The  structure  of  the  phytoplankton  assemblage  varied  from 
primarily  diatom-dominated  communities  (Melos ira  sp.)  at 


1.  ROB  =  right  overbank. 
MC  =  midchannel. 

LOB  =  left  overbank. 
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TRM  315.0  (LOB,  MC),  TRM  289.9  (MC,  ROB),  TRM  345.2  (LOB), 
and  HSBM  5.37  to  cyanophyte-dominated  communities  (Anacystis 
sp.  or  Merismopedia  sp.)  at  all  other  stations.  For  indi¬ 
vidual  sample  analyses  results  see  Tables  5-7A  and  5-7B. 

Zooplankton 

1 .  Stations  Sampled 

HSBM  0.0,  HSBM  1.3,  HSBM  2.4,  HSBM  5.37,  HSBM  5.9,  ICM  0.0, 

ICM  4.0,  BFCM  1.2,  TKM  289.9,  TRM  315.0,  TRM  345.2,  TRM  350.0. 

2.  Number  of  Samples  Collected 

There  were  60  samples  collected  for  DDTR  analyses  and  60  for 
ident i f icat ions . 

i.  Number  of  Analyses  Performed 

There  were  29  total  DDTR  analyses  made  on  the  samples  (see 
Table  5-3).  Many  samples  were  composited  to  obtain  sufficient 
sample  size  for  analyses.  There  were  39  identifications/ 
analyses  performed. 

4.  Taxonomic  Data 

The  species  structure  of  the  zooplankton  community  changed 
from  a  cladoceran-dominated  (Bosmina  longirostris)  one  at 
the  river  stations  (TRM  350.0  and  345.2)  and  ICM  0.0  to  a 
rotifer-dominated  (Brachiorius  ca lyci f lorus )  one  in  the 
HSB/IC  system.  (See  Tables  5-8A  and  5-8B).  The  number  of 
taxa  was  slightly  higher  in  the  HSB/IC  system  (mean,  44) 
than  in  the  river  (mean,  39).  No  identification/enumeration 
analysis  was  done  on  samples  collected  at  HSBM  0.0,  TRM  289.9, 
and  TRM  315.0. 
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Hciil fi  i  «■  Macro i  nverlebral  «•« 


1 .  Sta lions  Samp L ed 

I  CM  0.0;  I  CM  4.0;  BFCM  1.2;  HSBM  0.0;  HSBM  1.3;  HSBM  2.4; 

HSBM  4.3;  HSBM  5.37;  HSBM  5.4;  HSBM  5.9;  TRM  289.9;  TRM 
315.0  LOB,  MC,  ROB;  TRM  345.3  LOB,  MC,  ROB;  TRM  350.0 
LOB,  MC,  ROB;  ERM  20.7,  FRM  22.7,  LCM  18.0. 

2 .  Number  of  Samples  Collected 

Several  stations  yielded  insufficient  organisms  for  DDTR 
analyses;  these  were  I CM  0.0,  I CM  4.0,  HSBM  1.3,  HSBM  2.4, 
HSBM  5.4,  and  HSBM  5.9.  Samples  from  15  of  the  stations 
were  collected  in  duplicate  before  the  workplan  was  final¬ 
ized  specifying  triplicate  samples.  Consequently,  only 
33  composite  samples  were  collected  for  DDTR  analyses.  One 
hundred  seventy  one  samples  were  collected  for  identification. 

3.  Number  of  Analyses  Performed 
All  33  composites  for  DDTR  were  analyzed  and  reported  (see 
Table  5-3).  Identifications  and  enumerations  were  performed 
on  108  samples. 

4.  Taxonomic  Data 

The  benthic  macroinvertebrate  populations  varied  from  a 
Chi ronomidae/Tubi f icidae/Hexagenia  community  structure  in 
the  reservoir  stations  (TRM  350  and  345.3)  to  an  Oligochaeta 
(TubificidaeJ/Chironomidae  community  structure  in  the  more 
organically  enriched  Huntsville  Spring  Branch/Indian  Creek 
system  (see  Table  5-9).  Gastropods  and  molluscs  (with 
the  exception  of  Sphaerium  sp.)  were  generally  not  found  in 
the  HSB/IC  system.  Conversely,  the  odonates  Libellulidae 
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and  Mac rum i idae,  and  the  isopod,  Asellus  sp.,  were  only 
found  in  the  HSB/IC  system.  Coleopterans  were  found  only 
in  one  tributary  station,  ERM  20.7,  and  megalopterans  were 
found  only  at  TRM  350.0  LOB. 

Aufwuchs 

Although  the  plant  and  animal  portions  of  the  aufwuchs  were 
sampled,  only  the  animal  samples  were  analyzed. 

1  .  Stations  Sampled 

ICM  0.0;  ICM  4.0;  BFCM  1.2;  HSBM  0.0;  HSBM  1.3;  HSBM  2.4; 
HSBM  5.37;  HSBM  5.9;  TRM  289.9  LOB,  MC,  ROB;  TRM  315.0 
LOB,  ROB;  TRM  345.2  LOB,  ROB;  TRM  350.0  LOB,  ROB. 

2 .  Number  of  Samples  Collected 

Although  69  samplers  were  placed,  vandalism  or  natural  phe¬ 
nomena  caused  the  loss  of  samplers  at  some  stations.  There 
were  32  Hester-Dendy  traps  recovered  for  DDTR  analyses  and 
12  recovered  for  identification  and  enumeration. 

3 .  Number  of  Analyses  Performed 

DDTR  analyses  were  performed  on  32  samples  (see  Table  5-3). 
Identifications  were  done  on  eight  of  the  Hester-Dendy 
samplers . 

4.  Taxonomic  Data 

The  community  data  from  the  Hester-Dendy  traps  shows  a  shift 
in  structure  from  a  trichopteran-dominated  structure  in  the 
river  (TRM  350.0  and  345.2)  to  a  chironomid  dominated  one 
in  the  HSB/IC  system  (see  Table  5-10).  Hydropsychids , 
planarians,  and  amphipods  were  found  in  the  Tennessee  River 
but  not  in  the  HSR/IC  system.  Conversely,  odonates  and 
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molluscs  were  found  on  the  samplers  from  the  HSB/IC  system 
but  not  from  those  in  the  Tennessee  River. 

E .  Aquatic  Vascular  Plants 

1 .  Stations  and  Species  Sampled 

Samples  of  two  aquatic  plant  species,  buttonbush  (Cephalanthus 
oecidentalis  L.)  and  halberd-leaved  marsh  mallow  (Hibiscus 
mi  1 i taris  Cav. )  were  collected  from  the  following  localities: 
TRM  293.0  (LOB),  TRM  305.1  (ROB),  TRM  328.5  (LOB),  TRM  359.0 
(ROB),  1CM  4.2,  I CM  6.7,  I CM  7.0,  HSBM  2.5,  HSBM  4.5.  Button- 
bush  samples  also  were  collected  at  HSBM  5.6.  Duckweed, 
consisting  of  a  mixture  of  Lemna  sp.  and  Spirodela  polyrrhi 2a 
(L.)  Schield.,  was  collected  from  along  Huntsville  Spring 
Branch  at  HSBM  4.5  and  HSBM  5.6.  Samples  of  Hibiscus  and 
Cephalanthus  consisted  of  seeds,  fruits,  and  stems  and 
leaves  from  the  upper  portion  of  the  plant.  In  the  case 
of  duckweed,  the  entire  plant  was  collected  for  analysis. 


With  the  exception  of  the  collection  of  duckweed  from 
HSBM  4.5  and  collections  of  Hibiscus  and  Cephalanthus 
from  1CM  2.5,  three  replicates  of  each  species  were 
collected  at  sampling  localities.  Only  two  replicates  of 
duckweed  were  collected  at  HSBM  4.5  due  to  the  paucity  of 
plants  at  this  station. 


Buttonbush  and  halberd-leaved  marsh  mallow  were  selected 
because  of  their  common  and  widespread  occurrence  along 
Indian  Creek,  Huntsville  Spring  Branch,  and  mainstream 
reservoirs  of  the  Tennessee  River.  Halberd-leaved  marsh 
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mallow  is  an  herbaceous,  emergent  species  typically  found 
along  the  margins  of  streams,  rivers,  embayments,  and 
overb.mk  .irc.is  of  reservoirs,  win  I e  buttonbush  is  a  woody 
shrub  commonly  found  in  shallow  water  in  similar  habitats 
to  those  described  for  Hibiscus .  Both  species  frequently 
grow  on  mud  flats  that  are  inundated  during  the  early 
portion  of  the  growing  season.  Habitats  from  which  the 
two  species  mentioned  above  were  collected  include  stream 
and  reservoir  margins,  the  shallow  water  of  beaver  ponds, 
and  margins  of  embayments.  Duckweed,  a  small  floating 
herbaceous  plant  that  frequently  covers  the  water  surface 
in  sloughs  and  backwater  areas  with  restricted  flow,  was 
collected  from  the  still  water  of  beaver  ponds  along 
Huntsville  Spring  Branch.  The  upper  and  lower  portions 
of  Indian  Creek  embayment  were  searched  for  duckweed  but  no 
colonies  were  found  in  these  areas  at  the  time  of  collection. 

The  samples  of  Hibiscus  and  Cephalanthus  were  not  washed 
prior  to  sample  shipment.  While  the  lower  portions  of 
these  plants  are  frequently  covered  with  sediments  deposited 
during  times  of  high  water  (i.e.,  spring  and  early  summer), 
the  upper  plant  portions  were  not  covered  with  excessive 
sediments.  However,  some  adherance  of  soil  particulates 
to  the  upper  portions  of  these  plants  undoubtly  occurred 
as  a  result  of  fluctuations  in  water  levels  and  other 
phenomena.  The  relatively  small  amount  of  sediment  on 
the  collected  plant  structures  would  most  likely  be 
ingested  by  feeding  herbivores.  The  collections  of 


duckweed  were  field  washed  by  gently  'sloshing'  the  plants 
in  1  tie  i  r  sin  round  i  iik  w.ili-i  medium.  This  removed  the  m.i  |<>i 
portion  of  floating  organic  debris  commonly  associated  with 
duckweed  colonies.  Due  to  the  small  size  of  duckweeds  and 
associated  organic  debris,  some  non-living  organic  material 
was  inadvertently  included  in  the  duckweed  samples. 

2 .  Number  of  Samples  Collected/Number  of  Analyses  Performed 

A  total  of  62  samples  were  collected  and  DDT  residue  analyses 
performed  on  31  samples  of  Cephalanthus ,  26  samples  of  Hibiscus , 
and  5  samples  of  duckweek.  One  sample  of  Cephalanthus  col¬ 
lected  at  HSBM  4.5  was  lost  during  lab  preparation  (see  Table  5-3). 
F.  Whole  Water  and  Sediment 

Whole  water  and  sediment  samples  were  collected  from  two  tributary 
stations  above  the  influence  of  Wheeler  Reservoir. 

1 .  Stations  Sampled 

LCM  18.0  ROB,  LOB;  FRM  22.7  ROB,  LOB. 

2 .  Number  of  Samples  Collected 

One  whole  water  sample  and  two  sediment  samples  were  col¬ 
lected  at  each  station  resulting  in  two  whole  water  samples 
and  four  sediment  samples  for  DDTR  analyses. 

3 .  Number  of  Analyses  Performed 

Two  whole  water  DDTR  analyses  and  four  sediment  analyses 
were  performed  (see  Table  5-3). 

III.  Late  Fall/Early  Winter 

A.  Phytoplankton/ Inorganic 

No  samples  were  collected  for  DDTR  analysis  or  identification/ 
enumerat ion . 
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1 

B .  Zooplankton 

1 .  Stations  Sampled 

I CM  0.8;  I CM  4.6;  HSBM  2.4;  HSBM  5.9. 

2 .  Number  of  Samples  Collected 

i 

Triplicate  samples  were  collected  at  all  stations  for  a 
total  of  12  samples  for  DDTR  analyses  and  12  samples  for 
determining  percentage  zooplankton,  percentage  other 
organics,  and  percentage  inorganic  particles. 

3 .  Number  of  Analyses  Performed  | 

There  were  six  DDTR  analyses  performed,  some  replicate  ' 

samples  had  to  be  combined  to  yield  sufficient  sample  volume 

for  analysis  (see  Table  5-3).  There  were  14  particle  per¬ 
centage  determinations  made  with  one  sample  analyzed  at 

three  different  dilution  volumes  (see  Table  5-11).  I 

4 .  Taxonomic  Data 

No  samples  were  analyzed  for  species  composition/enumeration . 

C .  Benthic  Macroinvertebrates 

1 .  Stations  Sampled 

I CM  0.8;  ICM  4.6;  HSBM  2.4;  HSBM  5.9. 

2 .  Number  of  Samp  1 es  Col lected 

Triplicate  samples  were  collected  for  DDTR  analyses  at  each 
station.  Six  dredge  hauls  were  taken  at  each  of  three  loca¬ 
tions  (25,  50,  and  75  percent)  on  a  horizontal  transect  at 
each  station.  The  six  dredge  hauls  at  each  percentage  point 
were  composited  to  yield  three  samples  per  river  mile. 

3 .  Number  of  Analyses  Performed 

Each  composite  sample  was  analyzed  for  DDTR,  yielding  12 

DDTR  data  points  (see  Table  5-3).  j  \ 
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A.  Taxonomic  Data 


The  benthic  macro  invertebrate  samples  were  not  subjected 
to  identification/enumeration  analysis. 

D.  Aufwuchs 

No  aufwuchs  samples  were  taken  for  DDTR  analysys  or  identification/ 
enumeration . 

E .  Aquatic  Vascular  Plants 

No  macrophyte  samples  were  taken  for  DDTR  analysis. 

F.  Whole  Water  and  Sediments 

No  samples  were  collected  for  DDTR  analysis. 
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ENGINE  ER  1NG  AND  ENVIRONMENTAL  STUDY  Of  DDT  C  CM  TAN  I NA  TJ  ON 
HUNTSVILLE  SPRING  9RANC*.  IN-JIAN  CHEEK,  AND  ADJACENT  LANDS  ANu  WATERS 
UnEELEA  RESERVOIR.  ALAEANA 
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Tabic  5- 4  A 


OCCURRENCE  AND  ABUNDANCE  OF  PHYTOPLANKTON  TAXA  IN 
SAMPLES  COLLECTED  AFTER  A  LARGE  RAINFALL  EVENT - 
SEPTEMBER  5,  1979 
(AVERAGE  NUMBER/LITER) 


Taxa 

Indian 

4.0 

Creek  Mile 

0.0 

Chrysophyta 

Achnanthes  sp. 

4.673 

- 

Characiopsis  sp. 

132,388 

71,645 

Cyclotella  sp. 

- 

3,115 

Cymbella  sp. 

3,115 

4,673 

Dinobryon  sp. 

6,230 

- 

Gomphonema  sp . 

1,558 

- 

Melosira  sp. 

1,820,718 

1,227,310 

Navicula  sp. 

9.345 

4,673 

Nitzschia  sp. 

- 

1,558 

Ophlocytium  sp. 

1,558 

1,558 

Stephanodlscus  sp. 

18,690 

14,018 

Synedra  sp. 

144,848 

115,255 

Chlorophyta 

Actinastrum  sp. 

38,938 

12,460 

Ankistrodesmus  sp. 

51,398 

68,530 

Botryococcus  sp. 

9,345 

90,335 

Bracteacoccus  sp. 

4,673 

10,903 

Chlamydomonas  sp. 

473,480 

531,108 

Chlorella  sp. 

7,788 

14,018 

ChloroRonium  sp. 

- 

21,805 

Chodatella  sp. 

63,858 

24,920 

Closteriopsis  sp. 

34,265 

14,018 

CruciRenla  sp. 

126,158 

129,273 

Dictyosphaerium  sp. 

31,150 

6,230 

Elakatothrix  sp. 

12,460 

3,115 

Eudorina  sp. 

- 

4,673 

Gloeoactinium  sp. 

9,345 

12,460 

Golenkinia  sp. 

4,673 

7,788 

Gonium  sp. 

- 

12,460 

Kirchneriella  sp. 

126,158 

133,945 

Micractinium  sp. 

45,168 

28,035 

Oocystis  sp. 

37,380 

23,363 

Pandorina  sp. 

- 

24,920 

Tediastrum  sp. 

6,230 

52,955 

Planktosptiaeria  sp. 

45,168 

62,300 

Polyedriopsls  sp. 

- 

1,558 

Protococcus  sp. 

46,725 

269,448 

Pteromonas  sp. 

1,558 

3,115 

Pyramimonas  sp. 

- 

3,115 

Table  5-4A 


OCCURRENCE 

AND  ABUNDANCE  OF  PHYTOPLANKTON 

TAXA 

IN 

SAMPLES  COLLECTED  AFTER  A  LARGE  RAINFALL 

EVENT 

SEPTEMBER  5,  1979 
(AVERAGE  NUMBER/LITER) 

(continued) 

Indian  Creek 

Mile 

Taxa 

4.0 

0.0 

Chlorophyta  (cont) 

Quadrigula  sp. 

- 

6,230 

Scenedesmus  sp. 

685,300 

764,733 

Sdiroedcria  sp. 

14,018 

7,788 

Selenastrum  sp. 

59,185 

77,875 

Tetraedron  sp. 

48,283 

43,610 

Tetrastrum  sp. 

12,460 

6,230 

Treubaria  sp. 

- 

3,115 

Unidentified  (Treubaria?)  1,558 

1,558 

Cryptophyta 

Cryptomonas  sp. 

32,708 

68,530 

Cyanophyta 

Anabaena  sp. 

- 

28,035 

Anacystis  sp. 

286,580 

274,120 

Chroococcus  sp. 

40,495 

99,680 

Dactylococcopsis  sp. 

138,618 

93,450 

Eucapsis  sp. 

- 

12,460 

Gloeothece  sp. 

- 

20,248 

Lynftbya  sp. 

- 

3,115 

Merismopedia  sp. 

11,561,323 

10 

,690,680 

Oscillatoria  sp. 

546,683 

135,503 

Spirulina  sp. 

17,133 

20,248 

Euslenophyta 

Euglena  sp. 

74,760 

404,950 

Phacus  sp. 

3,115 

3,115 

Trachelomonas  sp. 

6,230 

6,230 

a.  Taxa  not  found 


Table  5-4B 


PHYTOPLANKTON  COMPOSITION 
REPLICATE  ANALYSIS  RESULTS  AND 
CALCULATED  MEANS  - 
RAINFALL  EVENT  SAMPLING 
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Table  5-5A 


OCCURRENCE  AND  ABUNDANCE  OF  ZOOPLANKTON  TAXA  IN  SAMPLES  COLLECTED 
AFTER  A  LARGE  RAINFALL  EVENT  - 
SEPTEMBER  5,  1979  3 

(AVERAGE  NUMBER/METER  ) 


Indian  Creek  Mile 
4.0  0.0 


Rotifera 

Asplanchna  herricki 

A.  amphora 

A.  spp. 

Bdelloidea  sp. 

Beauchamp lei la  sp. 
Brachlonus  angularis 

B.  bennlnl 
B.  bldentata 

J}.  budapestlnensis 
B.  calyciflorus 
j}.  caudatus 
15.  havanacnsis 
B.  nils on i 
15.  quadrldentatus 

B.  urceolarls 
Ccphalodella  sp. 
Conochlloldes  sp. 
Conochllus  hippocrepis 

C.  unicornis 
Epiphanes  macroura 
Euchlanis  sp. 

Filinla  limnetica 
F.  longiseta 
Hexartha  sp. 

Keliicottia  bostonicnsis 
Keratella  cochlearis 
Lecane  spp. 

L.  leontina 
Monos tyla  sp. 

M.  bulla 

M.  ventralis 
Platyias  patulus 
P.  quadrl corais 
Polyartha  sp. 

Synchaeta  sp. 

S.  stylata 
Testudlnella  sp. 
Trlchocerca  sp. 
Trichotria  sp. 

Contracted  Rotifera 


63 

a 

104 

288 

299 

- 

- 

1,434 

67 

26 

2,366 

1,503 

- 

108 

83 

1,092 

42 

204 

1,140 

5,514 

12,309 

3,553 

241 

51 

21 

- 

745 

3,819 

- 

159 

46 

- 

108 

240 

279 

975 
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88 

279 

200 

67 

108 

- 

31 

212 

204 

- 

164 

42 

- 

21 

- 

1,244 

1,437 

- 

26 

137 

88 

- 

144 

- 

62 

420 

2,742 

42 

77 

42 

- 

104 

- 

- 

102 

104 

482 

92 

31 

21 

31 

325 

262 

Table  5-5A 


OCCURRENCE  AND  ABUNDANCE  OF  ZOOPI.ANKTON  TAXA  IN  SAMPLES  COLLECTED 
AFTER  A  LARGE  RAINFALL  EVENT  - 
SEPTEMBER  5,  1979 
(AVERAGE  NUMBER/METER  ; 

(continued) 

_ Indian  Creek  Mile 

4.0  0.0 


Cladocera 

Bosmina  longirostris  183  661 

Bosminopsis  sp.  -  358 

C.  spp.  (immature)  -  26 

Diaphanosoma  leucntenherpianuro  -  133 

M.  spp.  (immature)  -  51 

Copcpoda 

Calanoid  (immature)  21  26 

Cyclopoid  (immature)  591  970 

Tropocyclops  prasinus  -  51 

Nauplii  3,360  4,095 


a.  Taxa  not  found. 


Table  5-5B 


ZOOPLANKTON  COMPOSITION 
REPLICATE  ANALYSIS  RESULTS  AND 
CALCULATED  MEANS  - 


RAINFALL  EVENT  SAMPLING 
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o 


TESTOOINELL*  SP.  ROTIFER*  *07 


OCT  TAS*  S  ZOOPLANKTON  CALCULATIONS 
SEPTEMBER  5,  is?s 


c  ti  i/\  pt  »■ ij'cr-or'-f'  nira  ^  •  cr  a  c  it  n  ^  c  n  -  n  4  it  h  z  n  rv  -*  o 

*.’  U’  (V  n  au\,  4’  r  cT1  it  a  p'  iVi  t  *.  , ro  —  u>  s  r-  <*..£)  c~  c.  fi  o  <c  /v  **•  «*  ac  «£■  .»  r- 

•C  C3  i>  C>  f\i  t  1/'  -*  r.  (V,  >T  kT  a  —  iV  r\j  (\i  —  <\z  — •  -I  — ■  r- 

s*  — •  m  n  — •  rvj 


a  a  a  a  tx 

ujvujuwo.'M.ooft  1  in  fionaaniQiazaaastia’aiitaQi; 

U  U  U  U  U  COCO’  U.  U.'  UJ  u  l*J  U.  U.'  LlJ  U.  Uj  1*3  U'  La.1  IaJ  UJ  UJ  UJ  Uj  Laj  UJ  L*-»  LaJ  uJ  UJ  UJ  UJ  LaJ  LaJ 
CCCCOnauniUU  U  U.  La  La  U.  La  La.  U.  U  La  U.  La  La.  U  La.  La  la.  La.  La  La  La.  U  La.  U  U  La. 

«i<i  <j  4  <  .1  1  r.  ( .  —  *—  *- 

-J-J_j_J_jC0u>0J>0  0  000000  00000000000000000000 

L^ooc>uoooooa.aaaaaa3:aaaQQ.ackaaaaaaactaaaQ:a 


L-»OOU>UOL->L_;U' 


•i  Oi/l 
Ci  —  3  v 

•  —  c  U  —  ■ 

Z>  \  —  —  ' 

1  r  o  kt  j  < 

«a  -j  *4  a  ‘ 

•  _i  w  c  3  < 

•  «a  >-  «l  «i  : 

OUgi* 


1  in 

r  3 

j  a  «*  « 
.3  uj  »- 

”•  O  — •  LaJ 

•  a  lt 

>  c  •  uj  — * 

:  <  a  •:  o  i 
Wll  »?  « 
3  —  O 

;  lT*  i/r  J  J  • 

U»  •-  ( 

»?  4 

l  41  » 

i  _j  ^  r  ' 
a  i.  —  —  < 
'  «  u  j  j  > 

>  a  3  ~  —  1 

*  uj  ui  u.  u  : 


SYNCHAETA  STylATa  POTIFEPA  102 
TE5TU01NELLA  SP.  POTIFEPA  *82 
TPICHOCEPCA  SP.  POTIFEPA  31 
TR 1 CMOTR I A  SP.  ROTJFERA  31 


r-  rvj  u->  r\j  >#  — r>rvjf\i<7'C7'^-^fvj-»  k-  >fO«#4ar»Ni>j 

1/1  o  >C  r  onr'on^f*f\jnf\j^(vnfV)h‘  ■*  o  £  nj  9  i  04  im  t/>  <0  <c 
in  m  — •  m  —  r*-  x  *0  c  o  ru  «  m  aj  --  O*  —  ^  0*  m 

—  m  im^  *-  in  m  4  *-• 


t 


11 

<  < 

4 

3 

a  x 

a 

«i  -a 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4  4 

4 

4  4 

4 

4 

4 

4 

4 

4 

0 

a 

UJ  UI 

UI 

0  o  0  a 

X 

X 

X 

a 

X 

a 

a 

a  x 

X 

X  X 

a 

X 

X 

a 

X 

X 

a  x  x  a  a  x 

3 

3 

UJ  0 

UJ 

000 

UJ 

UI  UI 

I4J  UJ  LU  UJ  UJ 

UJ  UJ 

UJUiUJUJUIUJUJUJ 

UI 

ui  ui  uj  ui  Li  UJ 

1 

0 

O  O  C 

a  a 

X 

u 

u 

u 

u 

u 

u 

u 

u 

u  u 

U 

U  U 

u 

u 

U 

u  u 

u  u  u  u  u  u  u 

2 

or 

OOo 

UJ  UI 

UJ 

•— • 

•— ■ 

*-■ 

•-• 

•— «  ** 

•M 

4 

0 

<  < 

<1 

x  a 

X 

u- 

►- 

►— 

»— 

►- 

i- 

>-  *- 

»-  »- 

►- 

►- 

*- 

i— 

*- 

m 

3  -J 

-J 

0000 

C 

0 

0 

c 

0 

0 

0 

coo 

O  O 

000 

00c 

O  O  O  O  O  O 

<7* 

3  3 

u> 

UJ  O  UJ  X 

a 

a 

a 

a 

a 

a 

a 

a  a 

a 

a  a 

a  a  a 

a  x 

a 

a  a  a  x  a  a 

r- 

0* 

0 

• 

0 

z 

• 

0 

3 

m 

0 

Z 

N 

4 

a 

UJ 

*-# 

Ui 

-1 

O 

m 

X 

•— • 

a 

3 

X 

X 

UI 

in 

i- 

U J 

I 

0 

3 

4 

1 A 

►— 

> 

z 

X 

►- 

m 

+* 

X 

•M 

in 

UI 

in 

4 

O 

z 

•-« 

X 

in 

UJ 

or 

•-• 

►- 

-J 

m 

UI 

a 

UI 

—  4 

m 

m 

a 

r 

4 

X 

4 

u 

3 

0 

4 

a 

z  a 

3 

in 

►— 

0 

X 

4 

z 

*— 

•“* 

►— 

•— « 

3  • 

u» 

a  uj 

a 

4 

in 

3 

0 

_j 

z 

3 

4 

X 

0  X 

0 

0  u 

3 

UI 

3  m  • 

x 

0  • 

UJ 

• 

L 

3 

z 

UJ 

>• 

0 

0 

uj  in  x 

UJ  — 

0 

4 

4  3a  • 

a  a 

_J 

X 

a 

e> 

z 

0 

3 

3 

< 

uj 

a. 

•-*  j— 

X 

J— 

3 

a  3  m  a  • 

H 

~  m 

X  • 

X 

z 

UJ 

■— • 

4 

4 

3 

a  in 

z  0 

3 

• 

UI 

• 

3 

•  ►-  3  m  a 

a 

O 

4 

—  X 

< 

4 

0 

0 

UJ 

u» 

C 

3  UJ 

X 

3  £ X 

4 

X 

z 

X 

3 

x  z  ►-  4  m 

4 

z  m 

X 

in 

0 

X 

m 

X 

m 

0  m  uj  4  3  < 

w 

0  — 

0 

* 

4 

4 

in 

in 

in 

in 

in 

in 

in  — 

m 

<n  0 

• 

>  a  3  3  4 

>• 

-j  in 

in 

0  m 

z 

UI 

3 

3 

3 

3 

3 

3 

3  O 

3 

3  UJ 

mm3 

4  x 

4 

4  uiaM 

a 

0 

—  3 

X 

0 

z 

z 

Z 

z 

Z 

Z  3 

3 

3  *- 

3 

a  in 

3  3  <  m  z  uj  oc 

4  0 

Z 

O  3 

•M 

u> 

•M 

0 

0 

0 

O 

0 

C 

0  — 

—  UJ 

z 

z 

4 

X 

>- 

>-  Z  4  «  3  ►- 

z  z 

4 

X  •** 

>— « 

z 

0 

•— « 

•— 

•— ■ 

►— 

—  X 

X 

X  4 

4 

4 

(3 

—  0  0  0 

X 

X 

0  in 

-J 

4 

-J 

X 

X 

X 

X 

X 

X 

X  u> 

UJ 

O  X 

X 

3 

a 

Z 

m  m  3  >■  3  x  x 

UJ 

0 

X  > 

a 

_i  4 

a 

_J 

-1 

UI 

UI 

UJ 

UJ 

UJ 

UJ 

UJ  O  O 

0  ►- 

X 

X 

4 

4 

O  O  ^  H*  3  3 

X 

in  in 

X 

UJ  0 

3 

X 

UI 

4 

4 

4 

4 

4 

4 

4  Z 

z 

z  z 

»- 

0 

3 

X 

3  Z 

z  H-  4  1/1  MM 

a 

< 

O  O 

>•  a 

4 

m 

0 

X 

X 

a 

a 

a 

X 

a  0  0 

0  0 

X  3 

u.  UI  O  O  >■  3  W  X  X 

3 

►- 

cd  m  0 

UJ  UI  z 

4 

CD 

0 

0 

X 

0 

0 

0 

cuu 

u>  UI 

UI  UI  u 

X  3  X 

X  X  X  ►»  H- 

O 

Z 


i: 


T  t '  •--.:8«nry ' 


j: 


■‘---*a»- — r.  —  u..  • ..  ---.» . 


Sl6t  838x31t»3S 


o 

in 

o 

»-• 

m 

• 

in 

3 

m 

UJ 

z  «n 

►» 

3 

uj  3 

in 

in 

in 

in 

a 

M 

»- 

z 

x 

in 

4 

*-• 

o 

m 

Z 

a 

uj  in 

*-• 

I 

M 

►— 

►— 

z 

UJ 

uj  <  m 

—  M 

z. 

> 

< 

if 

a 

4 

in 

a 

3 

UJ 

—  O 

a  a 

3 

z  a 

CL 

M 

a 

<3 

• 

<1 

*- 

UJ 

•-» 

•— 

4 

z  —  • 

13  uj  a 

4  0  4 

O 

a 

o 

•— 

a 

3 

,* 

a 

13 

4 

£ 

o  a  a 

c  u 

3 

>—  ►—  UJ 

m 

O 

• 

• 

x 

a 

3 

ui 

4 

>- 

o 

4 

in  o  m  a  — 

o 

uj  in  3 

3 

— 

a 

• 

I 

a 

a 

OOO 

3 

3 

> 

3  4 

a  *- 

a 

in  o  r 

3 

a  • 

in  • 

z 

X 

x 

UJ 

4  x 

•-» 

3 

4 

4 

4 

—  3  m 

—  C  13 

•  —  CD  o 

3 

o  a 

•  a 

o 

X 

4 

X 

_/ 

4 

CD  CD  U 

13 

X 

Z  O  UJ 

r  a 

4  a  o  o 

►- 

4  in  a  4  in 

»-• 

o 

x 

in  Z  4  13 

4 

3 

m  3 

M 

< 

4 

4 

u> 

m 

IT 

m  m  in 

in  in  in  — • 

in  o 

o  — 

• 

a 

O  4 

-1  4 

a 

4 

Q 

z 

z 

•-* 

3 

3 

3 

3 

3 

3 

3  3  0 

3ujinmj»-4a 

a 

4  U»  — 

4 

o 

•-• 

x 

X 

a 

X 

z 

z 

z 

X 

Z  Z  3 

_j 

UJ 

—  *-  3  m  vn 

m  x 

*-  z  a 

UJ 

— 

o 

— 

U 

13 

j 

a 

o 

o 

3  O 

<300  — 

—  13 

z 

Z  4  O  3 

4 

4  ►* 

Ui  — 

>- 

o 

a 

•-> 

Z 

£ 

< 

*-• 

*-« 

•— 

•— • 

—  —  X 

r  4 

4 

4  —  U  UJ  UJ 

*-• 

—  a 

4  0  0 

z 

z 

o 

_J 

4 

4 

X 

X 

X 

X 

X 

X 

X 

I  X  13 

o  a 

X 

3  Z  —  ►- 

z 

>- 

►  4 

X  3  1 

o 

4 

-j 

a 

- J 

-J  13  13 

13 

13 

13 

13 

13 

13  13  O 

o  *~ 

a 

X  —  3  4 

4 

>- 

»-  >■ 

U  ►-  «3 

X 

-J 

o 

3  a 

a 

3 

4 

4 

4 

4 

4 

4 

4  4  Z 

z  z 

»— 

U  3  3  a 

13 

4 

4  3  z  in  — 

* 

4 

4 

V 

< 

in  in 

u 

a 

a 

a 

a 

a 

Q 

a  a  o 

o  o 

a 

3  —  UJ  UJ  UJ 

3 

3  O 

>  uj  a 

UJ 

u 

13 

-r 

<x 

4 

®  a 

a, 

a 

'X 

a 

a 

na.u  uuujuj  u.  *:  z 

3  a 

a  a 

l/lKK 

a 

<3 


o 

x 


o 


•  >*  /  •  ‘V 


Table  5-6 

IN  SITU  AND  FIELD  DETERMINED  WATER  QUALITY  PARAMETERS 
DURING  LATE  SUMMER/EARLY  FALL 


STATION  DATE  TIME 

TRM  350.0  LOB  9/27/79  1555 

(Secchl  disk  reading  -  1.0  m) 


TRM  350.0  MC  9/27/79  1415 

(Secchi  disk  reading  -  1.0  m) 


TRM  350.0  ROB  9/27/79  1145 

(Secchi  disk  reading  -  1.25  m) 


DEPTH 

TEMP 

DO 

CONDUCTIVITY 

(m) 

°C 

mg/1 

umhos/cm 

£H 

0.3 

22.5 

7.9 

175 

7.6 

0.5 

22.5 

7.9 

175 

7.6 

1.0 

22.5 

7.9 

175 

7.6 

1.5 

22.5 

7.9 

175 

7.6 

2.0 

22.5 

7.9 

175 

7.6 

2.5 

22.5 

7.9 

175 

7.6 

3.0 

22.5 

7.9 

175 

7.6 

3.5 

22.5 

7.9 

175 

7.6 

4.0 

22.5 

7.9 

175 

7.6 

4.5 

22.5 

7.9 

175 

7.6 

5.0 

22.5 

7.9 

175 

7.6 

5.5 

22.5 

7.9 

175 

7.6 

6.0 

22.5 

7.9 

175 

7.6 

0.3 

22.5 

8.0 

175 

7.5 

0.5 

22.5 

7.8 

175 

7.5 

1.0 

22.5 

7.8 

175 

7.5 

1.5 

22.5 

7.8 

175 

7.5 

2.0 

22.5 

7.8 

175 

7.5 

2.5 

22.5 

7.8 

175 

7.5 

3.0 

22.5 

7.8 

175 

7.5 

3.5 

22.5 

7.7 

175 

7.5 

4.0 

22.5 

7.7 

175 

7.5 

4.5 

22.5 

7.7 

175 

7.5 

5.0 

22.5 

7.7 

175 

7.5 

0.3 

23.0 

7.4 

180 

7.6 

0.5 

23.0 

7.4 

180 

7.6 

1.0 

22.5 

7.4 

180 

7.6 

1.5 

22.5 

7.4 

180 

7.6 

2.0 

22.5 

7.4 

180 

7.6 

2.5 

22.5 

7.4 

180 

7.6 

3.0 

22.5 

7.4 

180 

7.6 

3.5 

22.5 

7.4 

180 

7.6 

4.0 

22.5 

7.4 

180 

7.6 

4.5 

22.5 

7.4 

180 

7.6 

5.0 

22.5 

7.4 

180 

7.6 

5.5 

22.5 

7.4 

180 

7.6 

6.0 

22.5 

7.4 

180 

7.6 

6.5 

22.5 

7.4 

180 

7.6 

7.0 

22.5 

7.4 

180 

7.6 

7.5 

22.5 

7.4 

180 

7.6 

TOTAL 

ALKALINITY  mg/1 


Table  5-6 


IN  SITU  AND  FIELD  DETERMINED  WATER  QUALITY  PARAMETERS 
DURING  LATE  SUMMER/EARLY  FALL 
(continued) 


SI AT I ON  DATE  TIME 

TRM  350.0  ROB  9/27/79  1145 

(cont) 


TRM  345.2  LOB  9/27/79  1350 

(Secchl  disk  reading  -  1.0  m) 


TRM  345.2  MID  9/27/79  1035 

(Secchi  disk  reading  -  1.0  nr) 


DEPTH 

TEMP 

DO 

CONDUCTIVITY 

(m) 

°C 

mg/1 

ytnhos/cm 

£H 

8.0 

22.5 

7.4 

180 

7.5 

8.5 

22.5 

7.4 

180 

7.5 

9.0 

22.5 

7.4 

180 

7.5 

9.5 

22.5 

7.4 

180 

7.5 

10.0 

22.5 

7.4 

180 

7.5 

10.5 

22.5 

7.4 

180 

7.5 

11.0 

22.5 

7.4 

180 

7.5 

11.5 

22.5 

7.4 

180 

7.5 

12.0 

22.5 

7.4 

180 

7.5 

12.5 

22.5 

7.4 

180 

7.5 

13.0 

22.5 

7.4 

180 

7.5 

13.5 

22.5 

7.4 

180 

7.5 

14.0 

22.5 

7.4 

180 

7.5 

14.5 

22.5 

7.4 

180 

7.5 

15.0 

22.5 

7.4 

180 

7.5 

15.5 

22.5 

7.4 

180 

7.5 

16.0 

22.5 

7.4 

180 

7.5 

16.5 

22.5 

7.4 

180 

7.5 

17.0 

22.5 

7.4 

180 

7.5 

0.5 

24.0 

8.3 

200 

7.3 

1.0 

24.0 

8.3 

200 

7.3 

1.5 

24.0 

8.2 

200 

7.2 

2.0 

24.0 

8.2 

200 

■\2 

2.5 

24.0 

8.1 

200 

/ .  2 

3.0 

24.0 

8.0 

200 

7.4 

3.5 

24.0 

8.0 

200 

7.4 

4.0 

24.0 

8.0 

200 

7.6 

4.5 

24.0 

8.0 

200 

7.6 

5.0 

24.0 

7.9 

200 

7.7 

5.5 

23.0 

7.9 

200 

7.7 

0.5 

24.0 

8.2 

200 

7.6 

1.0 

24.0 

8.1 

200 

7.6 

1.5 

24.0 

8.0 

200 

7.6 

2.0 

24.0 

8.0 

200 

7.6 

2.5 

24.0 

8.0 

200 

7.6 

3.0 

24.0 

7.9 

200 

7.6 

3.5 

24.5 

7.9 

200 

7.6 

4.0 

24.5 

7.9 

200 

7.6 

4.5 

24.0 

7.9 

200 

7.6 

5.0 

24.0 

7.9 

200 

7.6 

5.5 

24.0 

7.9 

200 

7.5 

6.0 

24.0 

7.9 

200 

7.5 

DEPTH 

TEMP 

DO 

CONDUCTIVITY 

TOTAL 

i 

STATION 

DATE  TIME 

(m)  _ 

°C 

rcg/1 

V mhos /cm 

£M 

ALKALINITY  mg/1 

1 

TRM  345.2  ROB  9/27/79  1245 

0.5 

24.0 

8.5 

200 

6.9 

25 

1 

(Secchi  disk 

reading  -  1.0  m) 

1.0 

24.0 

8.3 

200 

6.9 

- 

1.5 

23.0 

8.2 

200 

6.8 

- 

2.0 

23.0 

8.1 

200 

7.0 

- 

2.5 

23.0 

8.0 

200 

7.0 

- 

3.0 

23.0 

8.0 

200 

7.2 

- 

3.5 

23.0 

7.9 

200 

7.4 

- 

4.0 

23.0 

7.9 

200 

7.6 

- 

4.5 

23.0 

7.9 

200 

7.6 

- 

5.0 

23.0 

7.9 

200 

7.6 

- 

5.5 

23.0 

7.9 

200 

7.6 

- 

HSBM  5.9 

9/25/79  1615 

0.3 

21.0 

1.4 

400 

7.0 

46 

(Secchi  disk 

reading  -  1.25  m) 

0.5 

21.0 

1.3 

400 

7.0 

- 

J 

1.0 

21.0 

1.3 

400 

7.0 

- 

1 

HSBM  5.37 

9/25/79  1400 

0.3 

21.0 

1.4 

400 

7.1 

45 

(Secchi  disk 

reading  -  1.25  m) 

0.5 

21.0 

1.4 

400 

7.1 

- 

'V 

* 

1.0 

21.0 

1.4 

400 

7.1 

- 

HSBM  2.4 

9/24/79  1000 

0.3 

21.5 

4.6 

500 

7.2 

30 

(Secchi  disk 

reading  -  0.4  m) 

0.5 

21.0 

4.0 

500 

7.2 

1.0 

21.0 

4.0 

500 

7.2 

- 

! 

1.5 

21.0 

3.8 

500 

7.2 

- 

1 

! 

HSBM  1.3 

9/24/79  1500 

0.3 

23.0 

18.0 

300 

8.2 

41 

(Secchi  disk 

reading  -  0.3  m) 

0.5 

23.0 

13.8 

300 

8.1 

- 

1.0 

22.5 

9.4 

300 

7.5 

- 

1.5 

22.0 

6.2 

300 

7.3 

- 

1 

2.0 

21.5 

4.7 

300 

7.2 

- 

? 

HSBM  0.0 

9/25/79  0930 

0.3 

21.0 

8.7 

320 

7.5 

38 

(Secchi  disk 

reading  -  0.4  m) 

0.5 

20.5 

8.6 

320 

7.5 

- 

1.0 

20.5 

8.5 

320 

7.4 

- 

1 

J 

1.5 

20.5 

8.1 

320 

7.4 

- 

2.0 

20.5 

8.2 

320 

7.4 

- 

ICM  4.0 

9/25/79  1025 

0.5 

22.0 

13.0 

360 

8.1 

39 

Jj 

(Secchi  disk 

reading  -  0.25  w) 

1.0 

22.0 

13.0 

360 

8.2 

- 

1.5 

22.0 

13.0 

360 

8.2 

4 

Table  5-6 


IN  SITU  AND  FIELD  DETERMINED  WATER  QUALITY  PARAMETERS 
DURING  LATE  SUMMER/F.ARLY  FALL 
(continued) 


DEPTH 

TEMP 

DO 

CONDUCTIVITY 

STATION 

DATE 

TIME 

(m) 

°C 

rcg/1 

umhos/cm 

£H 

I CM  0.0 

9/24/79 

1500 

0.1 

22.5 

7.1 

240 

7.3 

(Secchi 

disk 

reading  -  1. 

25  m) 

1.0 

22.5 

6.9 

230 

7.2 

1.5 

22.5 

6.9 

230 

7.2 

2.0 

22.5 

6.9 

230 

7.3 

2.5 

22.5 

6.9 

230 

7.3 

3.0 

22.5 

6.8 

230 

7.3 

3.5 

22.5 

6.9 

230 

7.1 

4.0 

22.5 

6.9 

230 

7.3 

4.5 

22.5 

6.9 

230 

7.1 

5.0 

22.5 

6.7 

230 

7.1 

5.5 

22.5 

6.6 

230 

7.0 

6.0 

22.5 

6.7 

230 

7.0 

6.5 

22.5 

6.7 

230 

7.0 

BFCM  1. 

2 

9/24/79 

1200 

0.1 

23.0 

7.8 

280 

6.0 

(Secchi 

disk 

reading  -  0. 

5  m) 

0.5 

22.0 

7.1 

280 

5.9 

1.0 

22.0 

6.9 

280 

5.9 

1.5 

22.0 

8.4 

240 

6.5 

TRM  315 

.0  LOE 

1  9/25/79 

1717 

0.1 

24.0 

9.0 

220 

6.5 

(Secchi 

disk 

reading  -  0. 

5  in) 

1.0 

24.0 

9.0 

220 

6.5 

1.5 

24.0 

9.0 

220 

6.6 

2.0 

24.0 

9.0 

220 

6 . 6 

2.5 

24.0 

9.0 

220 

6.6 

3.0 

24.0 

9.0 

220 

6.6 

3.5 

24.0 

9.0 

220 

6.6 

4.0 

24.0 

9.0 

220 

6.6 

4.5 

24.0 

9.0 

220 

6.6 

5.0 

24.0 

9.0 

220 

6.8 

5.5 

24.0 

9.0 

220 

6.8 

TRM  315 

.0  MC 

9/25/79 

1529 

0.5 

24.0 

9.2 

220 

6.9 

(Secchi 

disk 

reading  -  1. 

0  m) 

1.0 

24.0 

9.1 

220 

6.9 

1.5 

24.0 

9.1 

220 

7.0 

2.0 

24.0 

9.1 

220 

7.0 

2.5 

24.0 

9.1 

220 

6.9 

3.0 

24.0 

9.0 

220 

6.9 

3.5 

24.0 

9.0 

220 

6.9 

4.0 

24.0 

9.0 

220 

6.9 

4.5 

24.0 

9.0 

220 

6.9 

5.0 

24.0 

9.0 

220 

6.8 

5.5 

24.0 

9.0 

220 

6.8 

6.0 

24.0 

9.0 

220 

6.8 

6.5 

24.0 

9.0 

220 

6.8 

TOTAL 

ALKALINITY  mg/1 
35 


45 

20 


Table  5-6 


IN  SITU  AND  FIELD  DETERMINED  WATER  QUALITY  PARAMETERS 
DURING  LATE  SUMMER/EARLY  FALL 
(continued) 


STATION  DATE 

TRM  315.0  ROB  9/25/79 
(Secchi  disk  reading  -  3 


TRM  289.9  LOB  9/28/79 


TRM  289.9  MC  9/28/79 


DEPTH 

TEMP 

DO 

CONDUCTIVITY 

TIME 

(m) 

°C 

mg/1 

pnihos/cm 

£H 

1320 

0.5 

24.0 

9.9 

220 

6.4 

0  m) 

1.0 

25.0 

9.6 

220 

6.4 

1.5 

25.0 

9.6 

220 

6.3 

2.0 

24.5 

9.5 

220 

6.3 

2.5 

24.5 

9.4 

220 

6.5 

3.0 

24.5 

9.4 

220 

6.5 

3.5 

24.0 

9.3 

220 

6.5 

4.0 

24.0 

9.3 

220 

6.5 

4.5 

23.0 

9.2 

220 

6.5 

5.0 

23.0 

9.2 

220 

6.5 

5.5 

23.0 

9.1 

220 

6.5 

6.0 

23.0 

9.1 

220 

6.5 

6.5 

23.0 

9.1 

220 

6.5 

1400 

0.5 

22.0 

7.9 

210 

6.8 

taken) 

1.0 

22.5 

7.7 

210 

6.8 

1.5 

22.5 

7.6 

210 

6.8 

2.0 

22.5 

7.6 

210 

6.8 

2.5 

22.5 

7.6 

210 

6.8 

3.0 

22.0 

7.5 

210 

6.8 

3.5 

22.0 

7.6 

210 

6.8 

4.0 

22.0 

7.5 

210 

6.8 

1010 

0.5 

22.0 

8.4 

210 

6.8 

taken) 

1.0 

22.0 

8.2 

210 

6.8 

1.5 

22.0 

8.2 

210 

6.8 

2.0 

23.0 

8.1 

210 

6.8 

2.5 

23.0 

8.0 

210 

6.8 

3.0 

23.0 

8.0 

210 

6.8 

3.5 

23.0 

8.0 

210 

6.8 

4.0 

23.0 

8.0 

210 

6.8 

4.5 

23.0 

7.9 

210 

6.8 

5.0 

23.0 

7.9 

210 

6.8 

5.5 

22.5 

7.9 

210 

6.8 

6.0 

22.0 

7.8 

210 

6.8 

6.5 

22.0 

7.8 

210 

6.8 

TOTAL 

ALKALINITY  tng/1 


IN  SITU  AND  FIELD  DETERMINED  WATER  QUALITY  PARAMETERS 
DURING  LATE  SUMMER /EARLY  FALL 
(continued) 


STATION 

DATE 

TIME 

DEPTH 

(m) 

TEMP 

°C 

DO 

mg/1 

CONDUCTIVITY 

utnhos/cm 

£« 

TOTAL 

ALKALINITY 

TRM  289.9  ROB 

9/28/79 

0915 

0.5 

22.0 

9.1 

180 

6.9 

_ 

(Secchi  disk 

reading  -  1 

L .  0  m) 

1.0 

22.5 

8.5 

180 

6.9 

18 
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Table  5-7B 


PHYTOPLANKTON  COMPOSITION 
REPLICATE  ANALYSIS  RESULTS  AND 
CALCULATED  MEANS  - 
LATE  SUMMER/ EARLY  FALL  SAMPLING 
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Table  5-9 


OCCURRENCE  AND  ABUNDANCE  OF  BENTHIC  MACROINVERTEBRATE 
FAUNA  COLLECTED  BY  GRAB  SAMPLING 
DURING  LATE  SUMMER7EARLY  FALL~ 

(AVERAGE  NUMBER/METER2) 


Taxa 

l! 

TRMa 

350.0 

M* 

R* 

TRM 

345.3 

L  R 

HSBMb 

5.9 

HSBM 

5.37 

HSBM 

2.4 

HSBM 

1.3 

Dip ter a 

Ceratopogonidae 

20 

16 

12 

Culicoides  sp. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Chaoboridae 

Chaoborus  sp. 

66 

34 

40 

8 

2 

2 

- 

2 

Chironomidae 

Ablabesmyia  sp. 

28 

8 

2 

6 

2 

- 

- 

2 

6 

Chironomus  sp . 
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Task  6 


Hydrologic  and  Sediment  Data 
Triana  DDT  Study 


1.0  Purpose  and  Scope 

1 . 1  Purpose 

The  purpose  of  this  portion  of  the  study  was  to  determine  the 
amount  of  sediment  and  DDTR  (DDT  isomers  and  metabolites)  transported 
during  various  flows  to  allow  the  estimation  of  seasonal  and  yearly 
amounts  of  these  materials  transported  along  Huntsville  Spring  Branch — 
Indian  Creek  (HSB-IC);  and  to  investigate  the  physical  processes  by 
which  the  DDTR  is  transported. 

1 . 2  Scope 

Huntsville  Spring  Branch  and  Indian  Creek  were  sampled  at  four 
sites.  Two  upstream  sites  served  to  bracket  the  region  which  was 
expected  to  contain  the  highest  DDTR  concentrations  and  provided  values 
of  the  study  parameters  that  enter  and  exit  this  area  along  HSB.  The 
third  site  provided  values  on  IC  downstream  from  the  mouth  of  HSB  and 
the  fourth  site  served  to  provide  data  for  an  estimate  of  the  amount  of 
sediment  and  DDTR  that  exits  the  basin. 

During  or  immediately  following  several  rainfall  events,  water 
samples  to  be  analyzed  for  DDTR  were  collected  near  the  mouths  of  all 
drainage  ditches  from  the  landfill  area,  between  the  two  uppermost 
sampling  sites  on  HSB. 

At  the  sampling  sites,  water  samples  were  taken  concurrently 
with  streamflow  measurements  for  events  3  through  7.  Miscellaneous 
discharge  measurements  were  made  during  the  first  two  events.  Wheeler 
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Reservoir  elevations  fluctuate  on  an  annual  cycle  between  a  maximum 
level  of  556  in  the  early  summer,  and  a  minimum  level  of  550  in  the 
winter.  Tests  were  conducted  over  an  eight  month  period  and  over  a 
representative  range  of  Wheeler  Reservoir  elevations.  Samples  were  also 
collected  on  HSB  at  bridge  crossings  on  Patton  Road  and  Dodd  Road  (see 
Table  6-1)  during  special  reservoir  operations  to  investigate  the  trans¬ 
port  of  DDTR  and  sediment  when  the  reservoir  was  falling. 

Continuous  stage  recorders  were  installed  to  provide  hydro- 
logic  data  for  backwater  computat i ons .  Backwater  computations  were  made 
by  use  of  a  computer  model  to  determine  continuous  storm  hydrographs  at 
each  of  the  stations  and  the  relationship  between  stage  changes  and 
flows  along  HSB  and  IC.  The  stage  records  and  slope-related  stage- 
-discharge  ratings  were  used  as  a  basis  for  estimating  the  duration  of 
flows  along  HSB  and  IC.  A  continuous  recording  raingage  was  installed 
at  Patton  Road  (HSBM  5.9). 

The  flood  discharges  for  the  10-vear,  50-year,  100-year  and 
500-year  floods  were  computed  and  the  flood  limits  were  defined.  Also, 
discharges  for  the  largest  flood  that  occurred  since  the  ODT  plant 


operations  began  were  computed  and  the  flood  limits  delineated.  Maps 
showing  flooded  areas  for  each  of  these  events  were  prepared. 

For  each  sample  taken  in  a  data  set,  the  suspended  sediment 
concentrations  and  DDTR  concentrations  were  determined  and  the  loads  of 
each  computed.  The  loads  were  related  to  the  streamflow  to  form  sus¬ 
pended  sediment,  DDTR,  and  DDTR  isomer  rating  curves.  Streamflow  dura¬ 
tions  were  also  estimated  at  the  sampling  sites  for  summer  and  winter 
conditions.  The  rating  curves  were  then  related  to  the  streamflow 
duration  to  give  an  estimate  of  seasonal  and  yearly  quantity  of  total 
suspended  sediment  and  maximum  total  DDTR  passing  each  sampling  station. 
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2.0  Instrumentation  Locations 


Seven  stage  recorders  were  installed  to  continously  record 
stream/ reservoir  elevations.  All  of  the  stream  stage  gages  were  FW-2 
recorders  with  weekly  charts.  A  recording  raingage  was  installed  about 
50  feet  from  the  right  waters  edge  and  about  20  feet  downstream  from  the 
bridge  over  MSB  at  Patton  Road.  Rainfall  was  abstracted  in  hourly 
amounts.  All  gages  were  serviced  weekly.  Table  6*1  summarizes  informa¬ 
tion  about  each  of  these  gages.  Figure  6-1  is  a  map  of  the  study  area 
and  shows  the  location  of  each  of  the  gages. 

The  stage  recorder  at  MSB  at  Martin  Road  was  initially  in¬ 
stalled  to  provide  an  upstream  control  with  a  stable  stage-discharge 
relationship.  However,  after  measurements  indicated  that  a  stable 
rating  existed  at  HSB  at  Patton  Road,  the  Patton  Road  station  was  used 
as  the  upstream  control. 

The  water  quality  sampling  was  not  conducted  at  the  stage 
recorder  site  on  ICM  0.0.  Rather  the  water  quality  samples  and  stream- 
flow  measurements  were  taken  at  ICM  0.9  where  a  cable  could  be  stretched 
across  the  channel  to  anchor  a  boat  during  the  measurements  and  provide 
reference  verticals. 

Figures  6-2  through  6-7  give  the  available  channel  cross- 
section  information  at  each  of  the  gaging  stations.  The  cross-section 
at  ICM  1.0  was  included  because  it  is  near  the  downstream  sampling 
station  (ICM  0.9).  No  cross-section  was  available  for  ICM  8.2. 
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3.0  Sample  Collection 

3.1  Sampling  Schedule 

Tables  6-2  through  6-5  are  a  summary  of  the  water  quality 
sampling  and  velocity  measurement  (from  which  discnarge  is  calculated) 
schedules  for  storms  5-7  at  each  of  the  four  stations.  No  discharge 
measurements  were  made  during  the  fifth  event  at  the  ICM  0.9  station 
because  one  of  the  two  Savonious  rotor  velocity  meters  was  out  of  order. 
The  functioning  meter  was  used  at  the  ICM  4.6  station.  The  workplan  was 
altered  for  the  seventh  storm  such  that  discharge  measurements  were 
taken  less  frequently,  thus  the  gap  in  the  discharge  record  for  storm  7 
(see  3.2). 

The  sampling  times  are  indicated  on  the  observed  stage  graphs 
for  each  of  the  four  stations  in  Figures  6-8  through  6-11  for  the  fifth 
and  sixth  events.  Sampling  times  for  the  seventh  storm  are  indicated  on 
the  respective  stage  graphs  in  Figures  6-12  through  6-15.  For  purposes 
of  documentation,  the  stage  records  for  events  5  through  7  at  HSBM  5-0 
and  IC  at  Martin  Road  are  given  in  Figures  6-16  through  6-19.  (Sampling 
information  for  events  1-4  was  omitted  because  of  the  presence  of 
suspect  sediment  and  DDTR  data.) 

3.2  Discharge  Measurements 

Discharge  measurements  were  taken  using  standard  procedures  as 
specified  in  the  U.S.  Department  of  the  Interior,  Geological  Survey 
Water  Supply  Paper  888,  Stream-Gaging  Procedure,  A  Manual  Describing 
Methods  and  Practices  of  the  Geological  Survey,  Washington,  D.C.,  1943. 
Procedures  for  calculating  depth,  mean  velocity  and  discharge  are  also 
given  in  this  manual. 
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Table  6-2 
Sampling  Schedule 
HSB  at  Patton  Road 
Storms  5-7 


Date 

Sampling 

Time 

Sample 

ID 

Time  of 
Velocity 
Measurement 

Flow 

Storm  5 

1/18/80 

0905-0955 

2215-2240 

4-A5 

4-B5 

0830-1005 

2120-2235 

882 

713 

Storm  6 

1/22/80 

1745-1850 

4-A6 

1730-1850 

895 

1/23 

0145-0215 

4-B6 

0130-0220 

1178 

0745-0815 

4-C6 

0735-0815 

944 

1/24 

0815-0835 

4-E6 

0815-0915 

614 

1055-1115 

4-F6 

1015-1050 

612 

1/25 

0755-0815 

4-G6 

0740-0815 

529 

1310-1330 

4-16 

1310-1335 

489 

Storm  7 

3/17/80 

1130-1250 

4-A7 

1045-1230 

1725 

1330-1445 

4-B7 

1250-1420 

2114 

1445-1540 

4-C7 

1788-A 

1715-1805 

4-D7 

1645-1810 

2348 

2140-2150 

4-E7 

2055-2230 

2468 

3/18 

1235-1315 

4-F7 

1000-1305 

1051 

1720-1800 

4-G7 

1404-A 

3/19 

0920-1015 

4-H7 

0900-1030 

1030 

1715-1745 

4-17 

842-A 

3/20 

1140-1230 

4-J7 

B 

1705-1720 

4-K7 

B 

3/21 

0945-1015 

4-L7 

1015-1115 

2073 

3/22 

1050-1100 

4-M7 

1015-1115 

-84 

3/24 

1445-1500 

4-N7 

1400-1445 

2442 

3/26 

1405-1420 

4-07 

1315-1400 

1672 

3/28 

1325-1340 

4-P7 

1245-1325 

2101 

3/31 

1455-1515 

4-Q7 

1420-1500 

685 

4/3 

1300-1330 

4-R7 

1235-1345 

375 

A-No  discharge  measurement  made  -  stage  read  from  gage  record 
on  stage  rating 


Stage 


559.92 

559.35 


559.99 

560.11 

560.00 

559.64 

559.64 

559.50 

559.48 


560.42 

560.46 

560.48-A 

560.44 

560.46 

560.32 
560.24-A 
559.96 
559.92-A 
560.53-A 
561.18-A 
563.58 
565.15 

565.32 
562.74 
561.10 
560.24 
559.53 


flow  based 


B-Stage  beyond  range  of  rating  table,  no  estimate  of  flow  available 


Table  6-3 
Sampling  Schedule 
HSBM  2.4 
Storms  5-7 


Time  of 

Sampling 

Sample 

Velocity 

Date 

Time 

ID 

Measurement 

Flow 

Stage 

Table  5 

1/18/80 

1120-1200 

3-A5 

1115-1155 

483 

554.56 

1600-1635 

3-B5 

1545-1625 

687 

555.00 

2100-2145 

3-C5 

2015-2135 

787 

555.30 

2325-0015 

3-D5 

2310-2355 

777 

555.37 

1/19 

0125-0205 

3-E5 

0115-0200 

774 

555 . 39 

1455-1535 

3-F5 

1445-1530 

560 

555.17 

Storm  6 


1/22/80 

2050-2110 

3-A6 

2345-0040 

3-B6 

1/23 

0340-0445 

3-C6 

0640-0730 

3-D6 

1030-1130 

3-E6 

1/24 

0955-1025 

3-F6 

1345-1405 

3-G6 

1/25 

0910-0930 

3-H6 

1415-1435 

3-16 

3/17/80 

1300-1505 

3-A7 

1545-1610 

3-B7 

1730-1805 

3-C7 

2040-2100 

3-D7 

2340-2400 

3-E7 

3/18 

0120-0210 

3-F7 

0400-0435 

3-G7 

0600-0630 

3-H7 

0740-0810 

3-17 

1000-1030 

3-J7 

1120-1145 

3-K7 

1255-1320 

3-L7 

1530-1550 

3-M7 

1745-1805 

3-N7 

3/19 

1000-1030 

3-07 

1805-1830 

3-P7 

3/20 

1005-1045 

3-Q7 

1740-1755 

3-R7 

3/21 

1030-1100 

3-S7 

2020-2110 

611 

555.61 

2325-0040 

735 

555.90 

0330-0410 

827 

556.17 

0630-0710 

905 

556.29 

1010-1120 

923 

556.37 

0910-0940 

595 

556.35 

1340-1405 

530 

556.35 

0840-0905 

397 

556.34 

1350-1415 

390 

556.32 

rm  7 

1230-1500 

1186 

55b. 38 

1300-B 

556.78-A 

1650-1805 

1533 

557.05 

2040-2140 

1724 

557.61 

1900-B 

557.88-A 

0215-0340 

1988 

558. 10 

1980-B 

558.15-A 

0635-0735 

1981 

558.27 

1900-B 

558.29-A 

1030-1115 

1825 

558.35 

1800-B 

558.35-A 

1760-B 

558 . 3b-A 

1510-1545 

1708 

558.36 

1650-B 

558.35-A 

0835-0950 

1140 

558.33 

1100-B 

558.31-A 

0945-1050 

1036 

558.74 

559. 78- A 

1  100- 1 145 

3056 

563 . 24 
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Table  6-3  (continued) 


Sampl ing 

Sample 

Date 

T  ime 

ID 

3/22 

0900-0920 

3-T7 

3/23 

1205-1235 

3-U7 

3/24 

1410-1450 

3-V7 

3/26 

1325-1405 

3-W7 

3/28 

1345-1415 

3-X7 

3/31 

1505-1535 

3-Y7 

4/3 

1135-1155 

3-Z7 

Time  of 
Veloci ty 


Measurement 

Flow 

Stage 

Storm  7 

0830-0950 

472 

564.98 

1155-1315 

1505 

565.57 

1340-1500 

2570 

565.06 

1325-1425 

2055 

562.36 

1310-1420 

1601 

560.54 

1400-1500 

1099 

559.88 

1055-1200 

495 

557.62 

A-Stage  read  from  water  quality  sampling  notes 
B-Flow  extrapolated  between  measured  values 
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Table  6-4 
Sampling  Schedule 
ICM  4.6 
Storms  5-7 

Time  of 


Sampling 

Sample 

Velocity 

Date 

Time 

ID 

Measurement 

Flow 

Stage 

Storm  5 

1/18/80 

1430-1520 

2-A5 

1400-1530 

625 

553.45 

2045-2145 

2-B5 

2020-2200 

581 

553.88 

2245-2340 

2-C5 

2235-2345 

441 

553.93 

1/19 

1320-1435 

2-D5 

554.03-A 

1555-1640 

2-E5 

1545-1630 

697 

554.34 

Storm  6 

1/22/80 

1910-2015 

2-A6 

1840-2035 

773 

554.95 

2350-0030 

2-B6 

2325-0030 

1006 

555.15 

1/23 

0400-0430 

2-C6 

0355-0440 

1102 

555.32 

0710-0730 

2-D6 

0645-0745 

1203 

555.42 

1050-1110 

2-E6 

1030-1120 

1245 

555.52 

1/24 

1110-1140 

2-F6 

1040-1155 

728 

556.00 

1445-1500 

2-G6 

1440-1500 

673 

556.06 

1/25 

1035-1055 

2-H6 

0945-1025 

632 

556.17 

1540-1600 

2-16 

1505-1540 

560 

556. 18 

Storm  7 

3/17/80 

1400-1505 

2-A7 

1325-1520 

1416 

555 .  1 1 

1730-1755 

2-B7 

1600-li 

555 . 60 -A 

3/18 

0155-0320 

2-C7 

0115-0105 

2408 

556.81 

0715-0735 

2-D7 

2500-B 

55 7. 24- A 

1110-1130 

2-E7 

1055-1135 

2584 

557.46 

1720-1740 

2-F7 

2000-B 

557. 68- A 

3/19 

0055-0120 

2-G7 

0045-0210 

1398 

557.90 

0645-0720 

2-H7 

1300-B 

557.97-A 

1305-1335 

2-17 

1245-1420 

1212 

558.03 

1835-1900 

2-J7 

1 150-B 

558.06-A 

3/20 

0140-0210 

2-K7 

0020-0130 

1045 

558.07 

0630-0700 

2-L7 

558.33-A 

1415-1435 

2-M7 

1345-1500 

1935 

558.88 

1840-1900 

2-N7 

559. 5 3- A 

3/21 

0800-0830 

2-07 

0830-920 

3215 

562.70 

3/23 

0955-1015 

2-F7 

1100-1125 

342 

565.58 

3/24 

1110-1145 

2-Q7 

1045-1205 

1392 

565.06 

3/26 

1100-1130 

2-R7 

1040-1155 

2453 

562.27 

3/28 

1030-1115 

2-S7 

1025-1135 

2314 

560.08 

3/31 

1230-1310 

2-T7 

1040-1225 

1656 

559 .  / 1 

4/3 

1000-1025 

2-U7 

0935-1045 

871 

557.50 

A-Stage  read  from  water  quality  sampling  notes 
B-Flow  extrapolated  from  measured  flowr 


Dale 

1/18/80 

1/10 

1/22/80 

1/23 

1/29 

1/23 

3/17/80 

3/18 

3/19 

3/20 

3/22 

3/23 

3/29 

3/26 

3/28 

3/31 

9/3 


Time  of 


Sampl ing 

Sample 

Velocity 

T  i  me 

ID 

Measurement 

Flow 

Stage 

Storm  5 

1500-1590 

1 -A5 

No  discharge 

measure- 

553.25-A 

2010-2100 

1-B5 

ments  made  during  this 

553-61-A 

2300-2335 

1-C5 

event  -  see 

text 

553.68-A 

0190-0205 

1-DS 

553.73-A 

1600-1625 

1-E5 

559.20-A 

Storm  6 

1850-1995 

1 -A6 

1835-1955 

909 

559.76 

2220-2310 

1-B6 

2200-2315 

968 

559.86 

0190-0230 

1-C6 

0130-0295 

569 

559.96 

0530-0690 

1 -D6 

0590-0690 

585 

555.09 

1 115-1200 

1-F.6 

1  105-1220 

661 

555.22 

1210-1235 

I-K6 

1095-1295 

198 

555.88 

1620-1695 

I-C6 

1510-1700 

211 

555.97 

1090-1120 

1-H6 

1030-1130 

593 

556.06 

1590-1610 

1-16 

1530-1615 

279 

556.10 

Storm  7 

1215-1315 

1 -A7 

1200-1330 

935 

559.26 

1800-1815 

1-B7 

1275-B 

559.99-A 

0005-0090 

1-C7 

0001-0110 

1609 

555.67 

0725-0750 

1 -D7 

1565-B 

556.95-A 

1290-132 0 

1-E7 

1230-1930 

1532 

556.96 

1800-1815 

1 -F7 

1250-B 

557.28-A 

0015-0055 

1 -G7 

0005-0110 

908 

557.56 

0690-0700 

1 -H7 

930-B 

557.72-A 

1300-1330 

1-17 

1230-1395 

962 

557.80 

1800-1820 

1-J7 

557.83-A 

0125-0195 

1 -K7 

557.89-A 

0630-0690 

1-L7 

557.89-A 

1250-1315 

I-M7 

1230-1350 

1690 

558.52 

1710-1720 

1-N7 

558.81-A 

1100-1155 

1-07 

1090-1215 

981 

565.19-A 

0950-1020 

1-P7 

0920-1035 

3829 

565.19-A 

1120-1155 

1-Q7 

1050-1210 

3285 

569.52-A 

1095-1120 

1 -R7 

1010-1135 

2739 

561.32-A 

1000-1035 

1-S7 

0995-1055 

1817 

559.60 

1035-1115 

1 -T7 

1010-1120 

1902 

559.52 

1005-1095 

1-U7 

0995-1115 

295 

557.35 

A-Stages  read  from  water  quality  sample  notes 
R-Klows  extrapolated  between  measured  values 
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Figure  6-10  Obterved  Stoqe  Gropb  ond  Woter  Quolity  Sompl 
ICM  4.6,  Storm*  5  o»d  6 
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Figure  6-11  Observed  Stage  Graph  and  Water  Quality  Sampling  Time*, 
ICM  O.O,  Storme  5  and  6 


WR2B-I  -550  -103.6-13 


-23- 


Figure  6-13  Observed  Sioge  Graph  and  Wofer  Quality  Sampling  Times 
HSBM  2.4,  Storm  7 
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Figure  6-16 :  Obsorred  Slog*  to  cord,  HSSM  5.0,  Storm*  5  ontf  6 
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Ot«*rv*d  Stag*  Record,  IC  at  Martin  Rd.,  Storm 


For  most  measurements  vertical  velocity  observations  were 
taken  at  equal  intervals  across  the  cross  section  (measurements  were 
taken  at  two-foot  intervals).  However,  HSBM  5.9  at  Patton  Road  bridge, 
the  intervals  between  vertical  velocity  observations  were  varied  to 
provide  data  necessary  to  define  velocities  more  accurately  in  the 
sections  of  the  channel  where  the  flows  were  concentrated.  Flows  were 
not  uniform  across  this  cross  section  because  of  trash  collected  on  the 
upstream  side  of  the  bridge. 

A  Savonius  rotor  current  meter  was  used  to  measure  flow  veloc¬ 
ity  and  direction  at  Indian  Creek  Mile  0.9,  for  storms  3-4  and  6-7.  A 
Savonius  rotor  current  meter  was  also  used  at  Indian  Creek  Mile  4.6,  for 
storms  5  and  7,  and  for  two  measurements  during  storm  6.  Equipment 
malfunction  necessitated  the  use  of  a  Price  current  meter  for  the  mea¬ 
surement  of  velocities  in  conjunction  with  the  Savonius  rotor  current 
meter  for  most  of  the  measurements  taken  at  these  stations,  with  the 
Savonius  rotor  current  meter  being  used  to  give  direction  of  flow  and 
the  Price  meter  used  to  give  velocities.  The  Price  current  meter  was 
used  to  make  all  measurements  on  HSB.  A  cosine  correction  to  measured 
velocities  were  made  where  the  Savonius  meter  indicated  more  than  a 
10-degree  variation  in  the  direction  of  flow  from  that  normal  to  the 
measuring  section. 

No  discharge  measurements  were  taken  at  ICM  0.9  or  ICM  4.6 
during  the  first  two  storms  and  only  three  or  four  measurements  were 
made  at  HSBM  2.4  and  HSBM  5.9  during  these  two  events  in  accordance  with 
the  original  work  plan.  The  recorder  at  HSBM  5.0  was  installed  before 
storm  3  and  measurements  were  subsequently  taken  concurrently  at  HSBM 
2.4  and  HSBM  5.0.  Measurements  and  samples  were  also  taken  concurrently 
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at  ICM  0.9  and  ICM  4.6  during  storms  3-4  and  6.  No  measurements  were 
made  at  HSBM  5.0  during  storm  7  as  per  the  revised  workplan.  No  mea¬ 
surement  were  made  at  ICM  0.9  for  storm  5  because  the  Savonius  meter 
rotor  could  not  be  repaired  in  tiste  for  use  nor  were  other  current 
meters  available  for  use  at  this  station. 

3.3  Water  Quality  Samples 

3.3.1  The  original  work  plan  called  for  water  samples  to  be 
collected  just  below  the  surface,  3-6  inches  above  the  streambed,  and  at 
the  third  points  in  each  vertical.  Samples  were  to  be  collected  at 
three  verticals  equally  spaced  across  each  cross-section.  This  pro¬ 
cedure  was  followed  through  storm  4.  Following  storm  4,  the  workplan 
was  revised  after  it  was  found  that  the  original  workplan  resulted  in  an 
occasional  unrepresentatively  high  suspended  sediment  concentration 
measured  when  the  deep  soft  bottom  sediments  were  disturbed  during  the 
depth  sounding.  (Consequently,  sediment  and  DDTR  data  for  storms  1-4 
should  be  regarded  as  "suspect.")  The  revised  workplan  emphasized  that 
the  sampler  should  not  touch  the  streambed.  Also,  a  6-inch  extension 
and  a  15-pound  weight  were  added  to  each  sasipler  to  provide  additional 
stability.  During  storms  5-7,  four  samples  were  collected  in  each 
vertical;  just  below  the  water  surface  and  at  25,  50,  and  75  percent  of 
the  depth.  The  depth  for  each  vertical  was  determined  when  the  dis¬ 
charge  measurement  was  taken.  Extreme  care  was  exercised  to  measure  the 
depth  for  each  sample.  During  storms  6  and  7  an  additional  sa^le  was 
collected  at  60  percent  of  the  depth  in  each  vertical.  Extra  samples 
were  collected  at  HSBM  2.4  during  storm  1  as  specified  in  the  work  plan. 


All  sMiples  at  ICM  0.9  and  ICM  4.6  were  collected  near  the 
quarter  points  in  the  cross  section  because  of  the  uniform  flow. 
Saaiples  at  HSBM  2.4  and  HSBM  5.9  were  collected  at  points  with  the 
greatest  velocities  as  determined  from  the  discharge  measurements.  The 
samples  at  HSBM  2.4  were  collected  at  or  near  the  same  points  in  the 
cross  section  for  all  the  storms.  Because  of  trash  collected  on  the 
upstream  side  of  the  bridge  at  HSBM  5.9,  the  points  of  flow  concentra¬ 
tions  varied  from  storm  to  storm  and  at  varying  times  during  each  storm. 

Samples  collected  at  the  lower  station  on  Indian  Creek  for 
storms  1  and  2  were  collected  at  ICM  1.7  because  this  was  the  location 
of  the  arsenal  boundary  cable.  A  cable  was  subsequently  installed 
across  the  river  at  ICM  0.9  and  flows  were  measured  and  samples  col¬ 
lected  at  this  location  for  storms  3-7. 

All  samples  were  collected  with  a  TVA  instantaneous  horizontal 
trap  sampler  designed  for  suspended  sediment  sampling  and  having  a 
capacity  of  about  one  pint.  Two  grabs  for  a  total  volume  of  about  one 
quart  were  made  at  each  sampling  point  in  the  cross-section. 

Special  saaiples  were  also  collected  during  the  first  three 
storms  from  springs  and  streams  in  the  vicinity  of  the  old  plant  site. 

All  samples  collected  were  transferred  from  the  sampler  to 
either  pint  or  quart  Mason  jars  sealed  with  an  aluminum  foil  liner  in  a 
standard  Mason  jar  lid.  The  samples  were  stored  as  soon  as  possible 
(generally  within  four  hours)  in  a  cooler  on  the  arsenal  where  the 
temperature  was  kept  at  40°F  until  the  samples  were  transported  to  the 
laboratory  in  Chattanooga. 

3.3.2  Four  Helley-Smith  bedload  samplers  were  used  during  the 
first  four  storms  in  attempt  to  detect  bedload  sediment  transport. 


-3?- 


Helley-Smith  bedload  samplers  were  developed  by  the  U.S.  Geological 
Survey  and  are  described  in  the  USGS  report,  "A  Field  Calibration  of  the 
Sediment-Trapping  Characteristics  of  the  Helley-Smith  Bedload  Sampler," 
Open  File  Report  79-All. 

During  storms  1  and  2,  two  bedload  samplers  were  placed  at  ICM 
A. 6  and  one  each  at  HSBM  2. A  and  HSBM  5.9.  During  storms  3  and  A,  a 
sampler  was  placed  at  each  station  except  the  downstream  sampler  was 
placed  at  ICM  1.7  because  the  cable  used  at  ICM  0.9  would  not  support 
the  sampler. 

The  sampler  was  placed  at  the  point  in  each  section  where  the 
greatest  visual  velocity  occurred.  The  sampler  was  slowly  lowered  to 
the  streambed  and  then  raised  3-5  inches.  Each  sampler  was  raised 
periodically  during  the  storm  for  a  visual  inspection  of  the  amount  of 
material  trapped,  but  in  each  case  the  sampler  was  kept  in  place  for  the 
duration  of  the  sampling  period.  After  reviewing  the  results  from  these 
samples,  bedload  sampling  was  discontinued  after  the  fourth  storm. 

The  bedload  samples  were  obtained  by  removing  the  nylon  mesh 
bag  from  the  sampler,  wrapping  the  bag  and  its  contents  in  aluminum 
foil,  sealing  the  foil  container,  and  transferring  the  samples  to  the 
cooler  prior  to  shipment  to  Chattanooga. 

A . 0  Sample  Handling  and  Laboratory  Methodology 

Quart  samples  were  taken  from  each  of  the  sample  points  in  the 
cross  section  (as  described  in  3.3.1).  The  samples  were  stored  at  A°C 
until  shipment  to  the  laboratory  for  processing.  The  samples  remained 
at  room  temperature  until  after  they  were  processed  when  they  were  again 
stored  at  A°C  until  the  time  of  analysis. 
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Upon  receipt  at  the  laboratory,  the  samples  were  first  allowed 
to  settle,  then  the  total  voliune,  visual  estimation  of  the  amount  and 
appearance  of  suspended  particulate,  and  the  turbidity  were  determined 
on  each  sample.  The  sample  was  shaken  vigorously  immediately  prior  to 
turbidity  measurement.  The  scheme  for  compositing  samples  and  subse¬ 
quent  analyses  were  determined  based  on  the  results  of  the  visual  ob¬ 
servations  and  turbidity  measurements . 

Each  of  the  samples  to  be  composited  was  poured  through  a  no. 
230  sieve  into  a  14-liter  aluminum  churn  splitter  and  a  one-liter  and 
250-ml  aliquot  removed  for  analysis.  (See  quality  assurance  document 
for  special  studies  concerning  the  use  of  the  churn  splitter.) 

The  material  retained  on  the  sieve  was  transferred  to  a  pre¬ 
weighed  glass  dish.  The  sample  was  air-dried  and  reweighed  to  determine 
the  concentration  (mg/1)  of  sand  (>63p  material)  in  the  composite 
sample.  The  sand  was  then  transferred  to  a  glass  vial  for  DDTR  analysis 
if  there  was  at  least  0.2  g  of  sand.  If  the  sample  retained  on  the 
sieve  was  less  than  0.2  g,  it  was  retained  for  volatile  solids  analyses 
only.  If  there  was  greater  than  0.5  g  of  sand,  the  sample  was  split  and 
both  DDTR  and  volatile  solids  were  analyzed.  (See  quality  assurance 
document  for  analytical  methodologies.) 

One  liter  of  the  composited  sample  was  filtered  through  a 
preweighed  glass  fiber  filter.  The  filtrate  was  extracted  for  DDTR 
incorporating  the  addition  of  s*lt  to  increase  the  extraction 
efficiency.  (See  quality  assurance  document  for  details  on  the  special 
study  concerning  the  addition  of  salt.) 

The  glass  fiber  filters  were  air-dried,  desiccated,  and  re¬ 
weighed.  The  filters  were  analyzed  for  DDTR  by  the  sediment  procedure. 
(See  quality  assurance  document  for  analytical  methodology.) 
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On  all  the  250-al  samples,  two  nonfilterable  residue  determina¬ 
tions  were  made.  First  the  sample  was  filtered  through  a  preweighed 
glass  fiber  filter  and  nonfilterable  residue  determined.  The  filtrate 
was  then  filtered  through  a  preweighed  0.45  pm  membrane  filter  and  that 
nonfilterable  residue  also  determined.  The  results  were  reported  as 
nonfilterable  residue  retained  on  a  glass  fiber  filter  and  nonfilterable 
residue  passing  through  a  glass  fiber  filter  but  retained  on  a  0.45  pm 
membrane  filter.  Volatile  suspended  solids  were  also  determined  on  the 
residue  remaining  on  the  glass  fiber  filter. 

For  samples  collected  during  the  seventh  rain  event,  particle 
size  analysis  was  performed  on  one  sample  set  from  each  station 
collected  near  the  peak  of  the  hydrograph  and  on  one  during  the 
recession  of  the  hydrograph.  The  analysis  was  determined  by  the 
"pipette"  procedure.  (See  quality  assurance  document  for  analytical 
methodology. ) 

The  above  sample  handling  and  analysis  procedure  was  used  on 
rain  events  five  through  seven.  Rains  one  through  four  were  handled 
similarly  but  with  the  following  exceptions:  DDTR  was  determined  on 
dissolved  and  total  fractions.  However,  the  percent  volatile  solids  and 
concentration  of  solids  that  passed  through  a  glass  fiber  filter  but 
retained  on  a  0.45  pm  membrane  filter  were  not  determined. 

5.0  Data  Tabulations 
5.1  Hourly  Rainfall  Data 

Hourly  rainfall  data  are  given  in  Tables  6-6  through  6-14  for 
the  period  of  August  3,  1979,  to  April  17,  1980.  Data  are  missing  for 
the  periods  of  August  7-9,  1979,  and  January  24-31,  1980. 
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5.2  Discharge  Measurements 

Tables  6-15  through  6-21  are  a  summary  of  the  discharge  mea¬ 
surements  taken  at  each  of  the  stations  for  the  duration  of  the  study. 
Where  the  method  of  measurement  is  not  indicated,  the  procedure  was  to 
measure  velocities  at  .6  of  the  depth  if  the  depth  was  less  than  three 
feet,  and  at  .2  and  .8  of  the  depth  if  the  depth  was  greater  than  three 
feet . 

5.3  Suspended  Sediment  and  DDTR  Data 

A  complete  listing  of  all  suspended  sediment  and  DDTR  analyses 
are  included  as  an  Appendix  to  this  report.  Data  for  storms  1-4  should, 
however,  be  considered  as  suspect  (see  3.3.1).  Tables  6-22  through  6-25 
are  a  summary  of  the  suspended  sediment  and  DDTR  data  for  storms  5-7. 
These  tables  itemize  sample  data  slong  with  the  corresponding  measured 
flows . 

5.4  Bed  Sediment  Data 

Bed  sediment  samples  were  collected  at  the  four  sampling 
stations  during  the  first  four  storm  events.  Two  sizes  of  bed  load 
samplers  were  used.  One  sampler  with  a  4"  x  4"  opening  was  used  at  ICM 
4.6  during  storm  1,  HSB  at  Patton  Road  during  storm  2  and  ICM  1.7  during 
storms  3  and  4.  At  all  other  times,  a  bed  load  sampler  with  a  3"  x  3" 
opening  was  used.  Table  6-26  summarizes  the  bed  sediment  data. 

5.5  Special  Samples 

Special  samples  were  collected  in  and  around  the  old  DDT  plant 
site  to  determine  if  there  continued  to  be  any  significant  inputs  from 
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Table  6-16  (continued) 
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Table  6-17  (continued) 
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the  site  itself  or  from  the  nearby  landfills.  Table  6-27  summarizes  the 
results  of  these  special  grab  samples.  The  spring  pool  at  HSBM  4.9 
listed  in  Table  6-27  is  also  identified  in  the  listing  of  the  data  in 
the  Appendix  as  a  "goldfish  pond."  The  "sulphur  spring"  listed  in  the 
appendix  is  on  the  right  bank  at  approximately  HSBM  4.85.  This  spring 


was  inundated  at  higher  flows. 


Date 

Location 

DDTR(  tig/1) 

8/28/79 

Newly  cut  ditch  that 
drains  new  landfill 

.20-. 44 

8/28 

Untreated  water  in 
new  DDT  ditch  above 

Activated  Carbon  Treatment  (ACT) 
plant 

12.1 

8/28 

Treated  water  from  new  DDT 
ditch  (below  ACT  plant) 

.83-. 95 

8/28 

Seep  near  groundwater 
well  RS-024 

.13-. 49 

8/28 

Spring  pool  on  right  bank 
near  HSBM  4.9 

2.55 

9/1 

Drain  east  of  new  DDT  ditch 
(water) 

.35-. 51 

9/1 

Drain  east  of  new  DDT  ditch 
(water  and  bottom  sediments) 

.06-. 42 

9/1 

Right  bank  at  HSBM  5.13  just 
upstream  of  beaver  dam  and 
trash  backup 

0-.40 

10/4 

Seep  near  ground  water  well 

RS-024 

0-1.2 

10/4 


Spring  pool  on  right  bank  near 
HSBM  4.9 


0-1.8 
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FOOTNOTE  S! 

A.  MIS&lNb  DATA  for  DISSOLVED  DOT  CONCENTRATIONS  INDICATE  ANALYSES  WERE  RERFOR^D  FOR  TOTAL  00T  CONCENTRATIONS  ONLY 

B .  NININU>-  TOTAL  DOTR  CALCULATED  BY  SETTING  ALL  LESS  THAN  VALUES  TO  ZERO. 

L.  "AXl-UN  laiAL  DOT®  CALCULATED  EV  SETTING  ALL  LESS  THAN  VALUES  TO  ThEIR  ABSOLUTE  VALUE. 
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ENGINEERING  AND  ENVIRONMENTAL  STUDY 
OF  DDT  CONTAMINATION  OF  HUNTSVILLE 
SPRING  BRANCH,  INDIAN  CREEK,  AND 
ADJACENT  LANDS  AND  WATERS, 
WHEELER  RESERVOIR,  ALABAMA 


TASK  7 


ASSESSMENT  OF  DDT  LEVELS  OF  SELECTED  VERTEBRATES  IN  AND 
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(SPATIAL  EXTENT  OF  COtflRMXlATION) 
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PREFACE 


This  document  was  prepared  in  support  of  the  Engineering  and 
Environmental  Study  of  DDT  contamination  of  Huntsville  Spring  Branch, 
Indian  Creek,  and  Adjacent  Lands  and  Waters,  Wheeler  Reservoir,  Alabama, 
for  the  U.S.  Corps  of  Engineers. 

This  document  contains  information  produced  in  fulfillment  of  an 
interagency  agreement  between  the  O.S.  Corps  of  Engineers  and  the 
Tennessee  Valley  Authority  (TVA  Contract  No.  TV-52305A) . 
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TASK  7 


ASSESSMENT  OF  DDT  LEVELS  OF  SELECTED  VERTEBRATES  IN  AND  ADJACENT  TO 
WHEELER,  WILSON,  AND  GUNTERSVILLE  RESERVOIRS 
(SPATIAL  EXTENT  OF  CONTAMINATION) 


1.0  Purpose 

The  purpose  of  this  task  is  to  define  DDTR*  concentrations  in 
select  mammalian,  avian,  and  reptilian  species  common  to  mainstream 
reservoirs  of  the  Tennessee  River.  In  addition,  this  tack  documents 
DDTR  levels  in  these  vertebrate  specimens  at  various  geographical 
distances  from  a  major  contamination  focal  point  (Huntsville 
Spring  Branch) . 

2 . 0  Scope 

This  task  encompasses  shorelines  and  floodplains  of  Wheeler, 
Guntersville ,  and  Wilson  Reservoirs,  including  adjunct  streams 
and  wetlands. 

3.0  Sample  Collection  and  Handling 

3.1  Types  of  Samples 

3.1.1  Green  herons  were  the  primary  avian  targets.  A  minimum  of  five 
to  an  optimum  of  ten  specimens  were  collected  at  each  location 
with  seven  specimens  being  the  preferred  sample  size.  Samples 
consisted  of  all  age/sex  classes  of  summer  (August  through  September, 
1979)  populations. 

3.1.2  The  short-tailed  shrew  and  the  muskrat  were  the  primary  mammalian 
targets .  A  minimum  of  five  to  an  optimum  of  ten  specimens  were 
collected  at  each  location  with  seven  specimens  being  the  preferred 
sample  size. 


*DDTR  =  DDT  isomers  and  metabolites 
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Short-tailed  shrew  -  Samples  consisted  of  all  age/sex  classes  of 


summer  (August  through  September,  1979)  populations.  Shrew 
populations  were  scarce  within  floodplain  sample  locations; 
therefore,  desired  sample  sizes  were  not  obtained  at  all  sites. 
Muskrat  -  Samples  consisted  of  all  age/sex  classes  of  summer 
(August  through  September,  1979)  populations. 

3.1.3  The  snapping  turtle  and  water  snakes  (Natrix  sp.)  were  primary 

target  specimens.  A  minimum  of  five  to  an  optimum  of  ten  specimens 
were  collected  at  each  location  with  seven  specimens  being  the 
preferred  sample  size. 

Snapping  turtle  -  Samples  consisted  of  all  age/sex  classes  collected 
between  August  and  September  1979. 

Water  snake  (Natrix  sp . )  -  Samples  consisted  of  all  age/sex  classes 
of  summer  (August  through  September,  1979)  populations.  Because 
water  snakes  were  not  abundant,  desired  saaiple  sizes  were  not 
obtained  at  ail  sites. 

3.2  Sample  Locations  (see  Appendix  A) 

Specimens  were  collected  within  a  1.5  mile  radius  as  indicated  in 
Appendix  A  or  as  proximal  as  possible.  Emphasis  was  placed  on 
specimens  located  at  or  near  the  reservoir-shoreline  interphases 
within  each  sample  location.  Specimens  located  landward  from 
water-land  interphases  were  not  considered  desirable,  with  the 
exception  of  shrew  populations. 

3.2.1  Vertebrate  Species  (Six  sample  locations  TRM  271-402) 

Site  I  -  Approximate  TRM  271 
Site  II  -  Approximate  TRM  299 
Site  IV  -  Approximate  TRM  311 
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Site  VII  -  Approximate  TRM  324,  upstream  4  miles  from  confluence 


of  Indian  Creek  and  the  Tennessee  River  (Huntsville 
Spring  Branch) . 

Site  VI I I -Approximate  TRM  330 
Site  IX  -Approximate  TRM  402 

3.3  Field  Collection 

3.3.1  Five  to  ten  specimens  each  of  the  six  species  were  collected 
(trapped/shot)  at  designated  sites.  Heron  samples  were  not 
obtained  beyond  September  15  to  decrease  the  probability  of 
sampling  migrants.  Mammal  and  reptile  specimens  were  procured 
before  October  1,  1979. 

3.4  Sample  Handling 

3.4.1  Each  specimen  collected  was  wrapped  in  paper  and  placed  on  ice  in 
the  field  and  then  transferred  to  a  chest  freezer  in  the  laboratory. 
Total  length  (mm)  and  weight  (g)  was  recorded  and  individual  specimens 
labeled  and  placed  in  the  laboratory  freezer.  Caution  was  exercised 
to  prevent  contact  with  any  plastic  materials. 

3.4.2  Each  sample  consisted  of  a  portion  of  flesh  (approximately  50  g) 
collected  from  breast  musculature.  Derivations  in  sample  weights 
were  necessary  due  to  lack  of  breast  musculature  and/or  size  of 
individuals.  To  approach  50  g  sample  weights  for  muskrats, 
breast  musculature  and  muscle  tissue  from  all  four  legs  were 
utilized.  To  obtain  70  g  samples  from  snapping  turtles,  muscle 
tissues  from  the  breast  and  ventral  portions  of  the  two  front 
legs  were  removed.  The  following  body  parts  were  not  used  with 
shrew  samples:  head,  tail,  skin,  feet,  and  internal  viscera. 

Muscle  samples  from  snakes  were  limited  to  tissues  between  the 
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head  and  posterior  anal  opening.  Internal  viscera  were  not  used 
for  DDT,  DDE,  or  DDT  residue  estimates  of  any  vertebrate  specimen. 
Each  of  the  individual  species  samples  from  one  collection  site 
were  weighed  and  wrapped  separately  in  aluminum  foil  and  properly 
labeled.  A  separate  polyethylene  ziplock  bag  was  used  for  all 
species  samples  from  a  given  collection  site  (5-10  samples,  1 
bag).  The  remaining  body  from  each  specimen  that  had  portions  of 
flesh  removed  was  weighed,  labeled,  wrapped  in  aluminum  foil,  and 
retained  in  a  freezer  to  provide  capabilities  for  determining 
total  DDT  residue  (head,  flesh,  viscera). 

4.0  Sample  Analysis 

4.1  A  10-gram  aliquot  was  removed  from  each  approximate  50  g  sample  of 
each  individual  animal  from  each  of  the  designated  stations.  The 
remaining  muscle  portion  of  individual  animals  was  retained  for 
future  analysis  except  for  shrews  where  most  of  the  entire  animal 
was  utilized.  Each  individual  sample  was  analyzed  for  DDT  residues 
consisting  of  two  isomers  of  each  metabolite  (DDT,  DDE,  DDD)  for  a 
total  of  six  forms  of  DDT  (see  Appendix  B  for  a  listing  of  the  data). 

4.2  As  necessary,  the  whole  body,  minus  feathers  and  other  select  parts 
(feet,  etc.),  and  less  the  portions  from  section  3.4.2,  were  blended 
and  analyzed  for  DDTR.  The  retained  40  g  fillet  from  section  3.5.1 
was  also  analyzed  for  DDTR. 

4.3  The  DDT  analysis  was  performed  by  the  procedure  specified  in  the 
Quality  Assurance  document.  Approximately  10  percent  of  all  analyses 
were  replicated.  Additionally,  approximately  10  percent  of  all 
samples  analyzed  were  split  and  analyzed  by  a  second  laboratory. 
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APPENDIX  A 
SAMPLE  LOCATION  MAPS 
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APPENDIX  B 


RAW  DATA  TABULATIONS 
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TASK  1 

ENVIRONMENTAL  ASSESSMENT  OF  UNNAMED  CREEK  SYSTEM 
A  PRINCIPAL  CANDIDATE  FOR  RECEIVING  DIVERSION  FLOW 


1.0  PURPOSE 

To  carry  out  art  environmental  inventory  of  Unnamed  Creek  entering  Wheeler 
Reservoir  at  approximately  TRM  332.  This  creek  is  a  principal  candidate 
for  receiving  the  diversion  flows  from  Huntsville  Spring  Branch.  This 
creek  system  would  have  to  be  altered  by  increasing  channel  depth  and 
width  to  handle  stormwater  runoff. 

2.0  SCOPE 

Unnamed  Creek  (UNC)  was  sampled  in  reaches  near  UNCM  0.5,  UNCM  1.5,  and 
UNCM  2.8  for  benthic  macroinvertebrates.  Stream  habitat  was  described  for 
the  entire  reach  to  be  disturbed  by  dredging.  Adjacent  upland  vegetation 
was  listed  at  the  macroinvertebrate  sampling  stations. 

3.0  PROCEDURES 

3.1  TYPES  OF  SAMPLES 

The  stream  communities  sampled  were  limited  to  macroinvertebrates.  No 
samples  for  fish  or  aquatic  vascular  plants  were  taken.  The  creek  has 
been  channelized  in  the  past  and  presently  represents  poor  stream 
habitat. 

3.2  STATION  LOCATION 

Stations  for  organisms  inhabiting  the  stream  environment  were  UNCM  0.5, 
UNCM  1.5,  and  UNCM  2.8.  The  entire  length  of  the  potentially  affected 
reach  was  examined  to  document  stream  habitat. 

3.3  FIELD  COLLECTION 

3.3.1  Organism  Collection 

Benthic  macroinvertebrates  were  collected  in  a  transect  across  the  stream 
channel  at  right  bank,  left  bank,  and  midchannel.  Three  replicates  each 
were  taken  by  Petite  Ponar  grab  samplers  and  composited  at  right  bank, 
left  bank,  and  midchannel.  The  number  of  samples  at  a  transect  were  a 
three-replicate  composite  each  for  the  right  bank,  left  bank,  and 
midchannel  sections.  Separations  were  done  in  the  field  using  a 
U.S.  Standard  #30  mesh  bucket  sieve.  Formalin  was  used  to  preserve  the 
samples  prior  to  final  processing  in  the  laboratory.  Rose  bengal  dye  was 
used  as  an  organism  stain  to  facilitate  processing. 

3.3.2  Habitat  Description 

1)  Stream  habitat  was  documented  by  surveying  the  stream  reach  to  be 
altered  by  dredging,  and  terrestrial  and  aouatic  vegetation  was  noted. 


Substrate  conditions  were  also  noted. 


2)  Adjacent  upland  and  floodplain  habitats  were  surveyed,  and  appropriate 
herbarium  specimens  collected  where  necessary. 

3.3.3  Data  Handling  and  Reporting 

All  data  were  summarized  into  a  tabular  form.  The  data  is  discussed  in 
Appendix  II,  Section  2.0. 

4.0  SCHEDULE 

The  survey  was  completed  in  autumn  during  leaf  drop.  Field  collections  in 
the  stream  were  conducted  during  non-flooding  conditions. 


Table  VI-1  .  Benthic  Macroinvertebrates  Collected  in  Unnamed  Creek 
October  22-26,  1979. 


Organisms  per  square  meter  at  mile 
Taxonomic  Classif ication  0.5  1.5  2.8 


Annelida-Hirudinea 


Hirudinea 

-- 

38 

19 

Annel i da-01 igochaeta 

Aulophorus  furcatus 

-- 

19 

Dero  obtusa 

— 

38 

48 

Nais  behningi 

96 

— 

— 

Nais  variabilis 

5 

— 

— 

Tubif icidae 

Branch iura  sowerbyi 

172 

1954 

1207 

Ilyodrilus  templetoni 

-- 

1130 

120 

Limnodrilis  hoffmeisteri 

4521 

6265 

4943 

Peloscolex  multisetosus 

— 

— 

57 

Tubificidae 

555 

— 

-- 

Miscellaneous  Oligochaeta 

Lumbriculidae 

-- 

10 

-- 

Mollusca 

Gastropoda 

Corbicula  manilensis 

383 

278 

— 

Physa  sp. 

-- 

19 

-- 

Unidentified  gastropoda 

24 

-  *“ 

— 

Bivalvia 

Sphaerium  sp. 

— 

666 

694 

Arthropoda-Crustacea 


Table  VI-1  .  Benthic  Macroinvertebrates  Collected  in  Unnamed  Creek 
October  22-26,  1979.  {Continued,  Page  2) 


Organisms  per  square  meter  at  mile 
Taxonomic  Classification  0.5  1.5  2.8 


Arthropoda-Insecta 

Chironomidae 


Chironomus  sp. 

6686 

6207 

115 

Cladotanytarsus  sp. 

19 

— 

— 

Cladopelma  sp. 

— 

19 

— 

Clinotanypus  sp. 

— 

— 

211 

Cricotopus  sp. 

77 

19 

— 

Cryptochi ronomus  fulvus 

57 

— 

— 

Cryptochi ronomus  near  blarina 

48 

19 

— 

Dicrotendipes  neomodestus 

43 

57 

86 

Goel dichi ronomus  holoprasinus 

— 

19 

— 

Micropsectra  sp. 

77 

134 

115 

Polypedilum  near  illinoense 

158 

287 

10 

P rod  ad i  us  sp. 

— 

19 

— 

Pseudochi ronomus  sp. 

19 

— 

— 

Tanypus  carinatus 

— 

— 

134 

Tanypus  neopu nctipennis 

— 

— 

67 

Tanytarsus  sp. 

— 

— 

201 

Thienemanniella  sp. 

57 

-- 

— 

Ephemeroptera 


Caenis  sp. 

— 

— 

57 

Miscellaneous  Insecta 

Ceratopogonidae  (no  larval  key) 

5 

-- 

115 

Chaoborus  sp. 

— 

— 

19 

Corixidae 

— 

— 

5 

Epicordulia  sp. 

— 

14 

— 

Perithemis  sp. 

— - 

-- 

5 

Miscellaneous  Invertebrates 

Dubiraphia  sp. 

62 

19 

-- 

Nematoda 

-- 

38 

326 

TOTAL  NUMBER  OF  ORGANISMS 

13,064 

17,271 

8,573 

NUMBER  OF  TAX A 

19 

21 

21 

SHANNON- WEAVER  SPECIES  DIVERSITY 
(BASE  2) 


1.89 


2.28 


2.36 


TASK  2 

VEGETATIVE  MAPPING  OF  AREAS  POTENTIALLY  AFFECTED 
BY  DREDGING  OR  DIVERSION  ALTERNATIVES 


1.0  PURPOSE 

To  prepare  vegetative  maps  to  delineate  existing  habitats  potentially 
affected  by  the  application  of  dredging  or  diversion  alternatives. 

2.0  SCOPE 

Selected  areas  along  Huntsville  Spring  Branch  and  Indian  Creek  were 
surveyed  and  existing  plant  communities  were  delineated.  For  this 
portion  of  the  task  the  area  where  mapping  was  conducted  has  an  upper 
boundary  at  Martin  Road  and  extends  along  Huntsville  Spring  Branch  and 
Indian  Creek  including  their  floodplains  and  the  proposed  diversion  routes 
to  Wheeler  Reservoir.  It  is  in  this  general  area  that  the  various 
dredging  and  diversion  plans  are  being  considered.  Existing  plant 
communities  were  inventoried  so  as  to  provide  additional  environmental 
input  to  potential  alterations  that  will  occur  should  implementation  take 
place  in  this  area. 

The  out-of-basin  diversion  plans  direct  flow  from  Huntsville  Spring  Branch 
at  approximately  HSBM  8  southeast  along  a  corridor  to  Unnamed  Creek,  which 
enters  Wheeler  Reservoir  at  TRM  332.  Vegetative  mapping  was  also 
conducted  in  this  area. 

3.0  PROCEDURE 

A  detailed  land  use  and  vegetation  map  of  the  potentially  affected  areas 
was  prepared.  All  major  land  uses  and  habitats  were  delineated.  The 
mapping  procedure  was  carried  out  in  successive  stages.  Initial 
assessment  was  conducted  through  the  use  of  appropriate  aerial  photography 
scaled  1  inch  to  1000  feet. 


Ground  truthing  was  carried  out  by  conducting  transects  on  the  habitats 
potentially  affected.  Transects  were  completed  by  using  the  "Wisconsin 
method"  Curtis  and  McIntosh  (1951)  to  estimate  standing  crop  and  to 
determine  the  dominant  species.  This  method  is  computed  as  follows: 


1.  Relative  density 
of  species  A  in  = 
stand  X 


Stand  density  of  species  A  in  stand  X 
Total  stand  density  of  all  species  in 
stand  X 


2.  Relative  dominance 
of  species  A  = 
in  stand  X 


_ Basal  area  of  species  A  in  stand  X 

Total  basal  area  of  all  species  in  stand  X 


x  100 
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3.  Relative  frequency 
of  species  A  in 
stand  X 


Frequency  of  species  A  in  stand  X 
Sum  of  frequencies  for  all  species  in 
stand  X 


x  100 


Frequency  (used 
above) 


Total  number  of  plots  or  points  in 
stand  X  in  which  species  A  occurs 
Total  number  of  plots  or  points 
sampled 


The  maximum  value  for  an  importance  index  is  300  (100  +  100  +  100). 
Deviations  from  this  value  are  due  to  "rounding"  of  various  calculations. 

3.1  LOCATION  OF  AREAS  SURVEYED 

The  survey  included  floodplain  and  appropriate  corridors  potentially 
designated  for  dredging  and  diversion  routes.  This  included  part  or  all 
of  the  following: 


T5S 

R1W 

Sections  4,  5,  6,  7,  8,  9,  16,  17, 

18,  19,  20,  21,  24,  29,  30. 

T5S 

R2W 

Sections  1,  2,  11,  12,  13,  14,  22,  23,  24. 

The  corridor  from  Huntsville  Spring  Branch  southeast  to  Unnamed  Creek 
included  the  following  areas: 

T4S 

R1W 

Sections  34,  35. 

T5S 

R1W 

Sections  1,  2,  3. 

T5S 

R1W 

Sections  2,  4,  12,  13. 

3.2  FIELD  COLLECTION 


During  the  ground  survey  appropriate  collections  were  made  of  plants  for 
herbarium  specimens.  No  plant  species  classified  as  rare,  threatened  or 
endangered  were  found. 

3.3  DATA  HANDLING  AND  REPORTING 

All  data  were  summarized  in  tabular  form.  A  vegetation  map  for  all 
potentially  affected  areas  was  constructed.  The  data  is  discussed  in 
Appendix  II,  Section  2.0. 

4.0  SCHEDULE 

The  survey  was  carried  out  during  autumn,  during  leaf  drop. 
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Table  VI- 2  Importance  Values  of  Tree  Species  Occurring  in  Huntsville 
Spring  Branch  and  Indian  Creek  Floodplain  Forests 


Common  Name  Scientific  Name  -  Importance  Value 


Red  Maple 

Transect  1  *N  =  53 

Acer  rubrum 

135.6 

Green  Ash 

Fraxinus  pennsyl vanica 

53.7 

American  Elm 

Ulmus  americana 

35.1 

Blue  Beech 

Carpinus  carol iniana 

31.0 

Water  Tupelo 

Nyssa  aquatica 

25.6 

Black  Willow 

Salix  niqra 

19.2 

Transect  4  N  =  285 


Green  Ash 

Fraxinus  pennsyl vanica 

66.5 

Blue  Beech 

Carpinus  caroliniana 

41.6 

American  Elm 

Ulmus  americana 

39.6 

Cherrybark  Oak 

Quercus  falcata  var.  paqodaefolia 

27.6 

Sweetgum 

Liquidambar  styraciflua 

21.9 

Water  Oak 

Quercus  niqra 

21.8 

Hackberry 

Celtis  occidental  is 

20.8 

Overcup  Oak 

Quercus  lyrata 

13.4 

Willow  Oak 

Quercus  phellos 

11.8 

Black  Willow 

Salix  niqra 

11.7 

Honeylocust 

Gleditsia  triacanthos 

8.6 

Swamp  Chestnut  Oak 

Quercus  micheauxii 

8.4 

Redbud 

Cercis  canadensis 

3.6 

Transect  7  N  =  111 

Green  Ash 

Fraxinus  pennsyl vanica 

55.4 

Hackberry 

Celtis  occidental  is 

34.3 

Willow  Oak 

Quercus  phellos 

33.6 

Red  Maple 

Acer  rubrum 

31.7 

American  Elm 

Ulmus  americana 

29.0 

Blue  Beech 

Carpinus  caroliniana 

19.6 

Black  Willow 

Salix  niqra 

18.1 

Sweetgum 

Liquidambar  styraciflua 

13.8 

Water  Oak 

Quercus  niqra 

12.6 

Overcup  Oak 

Quercus  lyrata 

12.6 

Cherrybark  Oak 

Quercus  falcata  var.  paqodaefolia 

10.1 

Sycamore 

Platanus  occidental  is 

9.6 

Winged  Elm 

Ulmus  alata 

6.0 

American  Basswood 

Tilia  americana 

5.6 

Hawthorn 

Crataegus  sp. 

4.2 

Pignut  Hickory 

Carya  glabra 

4.0 

Table  VI- 3  Importance  Values  of  Tree  Species  Occurring  in  a  Bottomland 
Hardwood  Swamp  Forest  Association  on  the  Redstone  Arsenal 


Coirmon  Name 


Scientific  Name 


Importance  Value 


Transect  8 


N  =  87 


Water  Tupelo 
Red  Ash 
Red  Maple 
American  Elm 


Nvssa  aquatica 
Fraxinus  pennsylvanicus 
Acer  rubrum 
Ulmus  amencana 


170.6 

57.9 
48.7 

22.9 


Table  VI- 4  Importance  Values  of  Tree  Species  Occurring  in  the  Deciduous 
Hardwood  Forest  Association  on  the  Redstone  Arsenal 


Common  Name  Scientific  Name  Importance  Value 


Transect  9  N  =  176 

Blue  Beech  Carpinus  caroliniana  79.7 
Cherrybark  Oak  Quercus  falcata  var.  pagodaefolia  53.1 
Sweetgum  Liquidambar  styraciflua  46.3 
Red  Maple  Acer  rubrum  39.7 
Willow  Oak  Quercus  phellos  22.9 
American  Elm  Ulmus  americana  17.0 
Blackgun  Nyssa  sylvatica  10.5 
Water  Oak  Quercus  niqra  10.2 
Red  Mulberry  Morus  rubra  8.6 
Red  Oak  Quercus  coccinea  6.6 
Swamp  Chestnut  Oak  Quercus  micheauxii  6.4 
Flowering  Dogwood  Cornus  florida  5.8 
Persimmon  Oiospyros  virginiana  5.6 


Table  VI-  5  Importance  Values  of  Tree  Species  Occurring  in  the  Mixed  Pine 
and  Deciduous  Hardwood  Forest  Association  on  the  Redstone 
Arse  al 


Common  Name 


Scientific  Name  Importance  Value 


Transects  2  and  3  N  =  72 


Loblolly  Pine 

Pinus  taeda 

85.5 

American  Elm 

Ulmus  anericana 

54.3 

Red  Maple 

Acer  rubrum 

38.9 

Sweetgum 

Liquidanbar  styraciflua 

27.3 

Hackberry 

Cel t i s  occidentals 

21.1 

Cherrybark  Oak 

Quercus  falcata  var.  paaodaefolia 

16.9 

Blue  Beech 

Carpinus  carol iniana 

16.2 

Redbud 

Cercis  canadensis 

13.9 

Honeylocust 

Gleditsia  triacanthos 

9.5 

Red  Mulberry 

Morus  rubra 

8.2 

Pignut  Hickory 

Carya  glabra 

8.1 
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Table  VI-  6  Vegetation  at  Unnamed  Creek  Mile  3.3 


Aquatic  Vegetation 


Lemna  minor 


■m  brasil iense 
jm  spicatum 


Ludwigia  arcuata 
Zizaniopsis  miliaceae 


Swale  Spoil  Bank  Vegetati( 


Setaria  geniculata 
Poa  sp. 

Eragrostis  sp. 

Erigeron  sp. 

Soli  dago  sp. 

Eupa tori  urn  sp. 
Phytolacca  anericana 
Rhus  toxicodendron 
Rubus  sp. 

Smi 1  ax  bona-nox 

Gel  semi  urn' sempervi rens 


Liquidambar  styraciflua 
Quercus  phellos 
Quercus  micheauxi i 
Quercus  lyrata 
Fraxinus  pennsyl vanicus 
Maclura  pomi fera 
Celtis  occidental  is 


Duckweed 

Parrotfeather 

Eurasian  Water-milfoil 

Smartweed 

Ludwigia 

Giant  Cutgrass 


Foxtail  Grass 


Grass 

Lovegrass 

Fleabane  Daisy 

Goldenrod 

Thoroughwort 

Pokeberry 

Poison  Ivy 

Blackberry 

Greenbrier 

Yellow  Jessamine 


Surrounding  Forest  Trees 


Sweetgum 
Willow  Oak 
Basket  Oak 
Overcup  Oak 
Green  Ash 
Osage-Orange 
Hackberry 
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Table  VI-  7  Importance  Values  of  the  Tree  Species  Occurring  in  the  Unnamed 
Creek  Deciduous  Forest  Association  on  the  Redstone  Arsenal 


Common  Name 


Scientific  Name 


Importance  Value 


Willow  Oak 
Green  Ash 
Hackberry 
Overcup  Oak 
Shagbark  Hickory 
American  Elm 
Sweetgum 
Persimmon 


Transect  10  N  *  132 

Quercus  phellos 

74.5 

Fraxinus  pennsylvanica 

50.3 

Celtis  occidentalis 

47.6 

Ouercus  lyrata 

44.1 

Carya  ovata 

32.4 

Ulmus  americana 

26.6 

Liquidambar  styraciflua 

14.9 

Diospyros  virginiana 

5.6 

Table  vi-  8  Vegetation  at  Unnamed  Creek  Miles  0.5  and  1.5 


Uniola  lati folia 


Aquatic  Vegetation 


Ditch  Spoil  Bank  Vegetation 


Eri geron  sp. 

Soli da go  sp. 
Lespedeza  sp. 
Cercis  canadensis 


Smilax  bona-nox 
Rhus  toxicodendron 
Rhus  glabra 
Viola  sp. 

Rubus  sp. 

Lonicera  japortica 
Ipomea  sp. 

Camps is  radicans 
Berchemia  scandens 
Vitis  rotundi folia 
Ulmus  americana 
Acer  rub rum 

Fraxinus  pennsyl vanicus 
Prunus  nigra 
Juniperus  virginiana 
Quercus  phellos 
Quercus  lyrata 
Salix  nigra 


Lovegrass 
Golden rod 
Lespedeza 
Redbud 


Greenbrier 
Poison  Ivy 
Smooth  Sumac 
Violet 
Blackberry 
Honeysuckle 
Morning  Glory 
Trumpet- vine 
Rattan- vine 
Muscadine 
American  Elm 
Red  Maple 
Green  Ash 
Black  Cherry 
Red  Cedar 
Willow  Oak 
Overcup  Oak 
Black  Willow 


TASK  3 

WORKPLAN  FOR  DETERMINING  DOT  LEVELS  IN  THREE  FISH 
SPECIES  IN  WHEELER  RESERVOIR 


1.0  PURPOSE 

To  define  the  level  of  DDTR*  in  three  species  in  Wheeler  Reservoir. 

2.0  SCOPE 

Fish  samples  were  collected  from  Wheeler  Reservoir  including  three 
tributaries. 

3.0  PROCEDURES 

3.1  SAMPLE  LOCATIONS 
See  Appendix  V,  Task  1. 

3.2  TYPES  OF  SAMPLES 

Fish  species  to  be  sampled  -  6  specimens  of  each  species. 

Commercial  fish  -  channel  catfish  and  smallmouth  buffalo 
Game  fish  -  largemouth  bass 

3.3  FIELD  COLLECTION 

Six  specimens  of  the  following  species:  channel  catfish,  smallmouth 
buffalo,  and  largemouth  bass  were  collected  from  the  stations  designated 
in  Table  VI-9.  Gill  nets  and  electrofishing  gear  were  used  to  make  the 
collections. 

3.4  SAMPLE  HANDLING 

3.4.1  Each  specimen  collected  was  tagged,  wrapped  in  aluminum  foil,  and 
placed  on  ice  in  the  field.  Samples  were  kept  iced  (1-3  days)  until 
processed  by  the  laboratory. 

3.4.2  In  the  laboratory  the  fish  were  weighed  and  total  length  was 
determined.  The  fish  were  skinned  and  both  fillets  were  removed  and 
weighed.  The  fillets  were  cut  into  approximately  1/4  inch  cubes,  spread 
on  foil,  and  frozen.  The  individually  frozen  cubes  were  stored  frozen  in 
glass  containers  with  foil-lined  lids.  The  remaining  fish  carcass  was 
wrapped  in  foil  and  frozen. 


*DDlR  *  DDT  isomers  and  metabolites 
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3.4.3  Equal  quantities  of  the  diced  fillets  (usually  10  grams)  from 

6  fish  at  a  sample  location  were  blended  in  a  Waring  blender  with  dry  ice 
to  obtain  the  composite  samples.  The  blended  samples  we^°  stored  in 
1  02.  glass  containers  with  teflon-lined  caps. 

3.4.4  Prior  to  analyses,  samples  were  blinded  by  replacing  existing 
labels  with  randomly  distributed  laboratory  numbers.  The  identity  of  the 
individual  samples  was  unknown  to  all  Water  and  Air  Research  personnel 
until  after  analyses  had  been  completed  and  results  submitted. 

3.4.5  Blind  split  samples  were  included  in  all  groups  of  analyses. 

3.5  ANALYTICAL  METHODOLOGY 

3.5.1  Applicable  Documents 

Pesticide  Analytical  Manual,  Volume  1,  Methods  Which  Detect  Multiple 
Residues,  Section  211. 13f,  U.S.  Department  of  Health,  Education,  and 
Welfare,  Food  and  Drug  Administration,  September  1972. 

"Interim  Methods  for  the  Sampling  and  Analysis  of  Priority  Pollutants  in 
Sediments  and  Fish  Tissues,"  (1.978),  U.S.  Environmental  Protection 
Agency,  EMSL,  Cincinnati,  OH  45263. 

3.5.2  Summary  of  Method 

Approximately  8  grams  of  ground  fish  tissue  is  mixed  with  anhydrous 
Na2S04  in  a  1:4  ratio.  This  mixture  is  allowed  to  stand  for  30 
minutes  before  extraction.  The  sample  is  extracted  serially  3  times  with 
100  ml  portions  of  petroleum  ether  in  a  high-speed  blender. 

The  combined  organic  phase  is  then  filtered  through  additional  anhydrous 
NapSO/j  with  a  Millipore  filter  funnel  apparatus  and  collected  in  a 
Kuaerna-Danish  concentrator.  The  extract  is  concentrated  to 
approximately  5  ml,  transferred  to  a  Florisil  column,  eluted  with 
6  percent  ethyl  ether  in  petroleum  ether  and  concentrated  again  to 
approximately  5  ml.  The  final  extract  is  adjusted  to  volume  with 
iso-octane  (usually  10  ml). 

The  extract  is  subsequently  analyzed  for  Util  isomers  and  metabolites 
using  a  Perkin-Elmer  Sigma  1  gas  chromatograph  and  data  system.  A 
1.84  m  x  2.0  mm  glass  column  packed  with  1.5%  OV-17  ♦  1.95%  0V-210  on 
100/120  Chromosorb  W-HP  is  utilized. 
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Table  VI- 9.  Summary  of  Fish  Sample  Collections 


Location 

Stream 

Mile 

Channel 

Catfish 

Largemouth 

Bass 

Smal  lmouth 
Buffalo 

TRM 

275 

X 

TRM 

280 

X 

X 

TRM 

285 

X 

X 

TRM 

290 

X 

X 

TRM 

295 

X 

TRM 

300 

X 

X 

TRM 

305 

X 

TRM 

310 

X 

X 

TRM 

315 

X 

TRM 

320 

X 

X 

TRM 

325 

X 

TRM 

330 

X 

X* 

TRM 

340 

X 

X* 

TRM 

345 

X 

Spring  Creek 

1 

X 

Limestone  Creek 

3 

X 

Flint  Creek 

5 

X 

♦For  SMB  2  fish  from  TRM  330  were  combined  with  4  fish  from  TRM  340  to 
make  a  single  composite.  These  fish  were  also  analyzed  individually. 


Table  VI- 10.  Results  of  DDT  Analyses  on  Composite  and  Individual  Fish  Samples  Collected  Summer  1980 
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Table  VI-  IQ.  Results  of  DOT  Analyses  on  Composite  and  Individual  Fish  Samples  Collected  Summer  ’980 
(Continued,  Page  2) 
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Table  VI-10.  Results  of  DDT  Analyses  on  Composite  and  Individual  Fish  Samples  Collected  Summer  1980 
(Continued,  Page  3) 
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Table  VI-10.  Results  of  DOT  Analyses  on  Composite  and  Individual  Fish  Samples  Collected  Summer  1980 
(Continued,  Page  4) 
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Table  VI-10.  Results  of  DDT  Analyses  on  Composite  and  Individual  Fish  Samples  Collected  Summer  1980 
(Continued,  Page  5) 
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Composite  of  SMB  at  TRM  330  and  340 


QUALITY  ASSURANCE  FOR 

WATER  AND  AIR  RESEARCH,  INC.  SUMMER  1980  FISH  SAMPLING 


1.0  OBJECTIVE 

The  objective  of  this  quality  assurance  program  was  to  utilize  procedures 
which  would  insure  that  final  analytical  data  were  truly  valid  and 
representati ve  of  the  concentration  profile  for  the  media  analyzed.  Data 
from  this  program  were  used  to  assess  and  measure  the  precision  and 
accuracy  of  analytical  results  obtained  and  to  identify  any  segment  of 
the  total  effort  which  may  have  been  invalid. 

2.0  SCOPE 

This  program  covered  the  analysis  of  fish  samples  taken  in  June  and 
July  1980  and  analyzed  by  Water  and  Air  Research,  Inc.  (WAR).  Samples 
were  analyzed  for  DDT  isomers  and  metabolites.  Other  laboratories 
participating  in  the  quality  control  effort  included  Stewart 
Laboratories,  Inc.  (SLI),  Environmental  Protection  Agency  (EPA)  and 
Tennessee  Valley  Authority  (TVA). 

3.0  PROCEDURES  AND  METHODS 

3.1  SAMPLING  AND  SAMPLE  HANDLING 

Sample  collection  and  initial  sample  preparation  was  carried  out  by  WAR. 
Multiple  replicate  ground  fish  tissue  samples  were  placed  in  identical 
containers  with  appropriate  sample  identification. 

3.2  SELECTION  OF  SAMPLES  FOR  QUALITY  CONTROL 

Selection  of  which  samples  (by  location  and  species)  to  duplicate  and 
split  was  made  by  U.S.  Army  Corps  of  Engineers  (COE)  in  Mobile  in 
consulation  with  WAR.  Efforts  were  made  to  insure  that  the  quality 
control  program  included  the  range  of  species  and  DDTR  concentrations 
expectf  ‘ . 

3.3  PROCEDURE  FOR  BLINDING  SAMPLES 

After  the  selection  of  samples  for  quality  control  had  been  made, 
personnel  outside  the  WAR  organization  "blinded"  all  samples.  All 
existing  labels  were  removed  from  the  sample  bottles  and  they  were 
relabeled  using  randomly  assigned  identification  numbers.  For  the  WAR 
samples,  duplicates  plus  all  remaining  samples  were  so  "blinded".  For 
the  laboratories  receiving  only  selected  split  samples,  they  were 
randomly  numbered  also.  The  "key"  to  sample  identification  remained 
unknown  to  all  laboratories  until  after  final  results  had  been 
submitted. 

3.4  STATISTICAL  EVALUATION 

All  quality  control  information  was  statistically  analyzed  to  determine 
the  within-laboratory  variability  and  between-laboratory  variability. 
Analysis  of  variance  techniques  were  utilized.  Additionally,  less 


rigorous  relative  error  comparisons  were  made. 
4.0  RESULTS 


4.1  COMPOSITE  FISH  ANALYSES 

Initially,  analyses  were  performed  on  composite  samples  consisting  of  six 
individual  fish.  Twenty-four  composite  samples  were  analyzed.  Of  this 
total,  6  samples  were  submitted  in  duplicate  to  WAR  and  4  samples  were 
submitted  in  duplicate  to  SLI,  EPA,  and  TVA. 

4.1.1  WAR  Blind  Spl its 

The  results  of  the  six  blind  splits  analyzed  by  WAR  are  shown  in 
Table  VI-11.  Average  relative  error  was  17.2  percent  which  is  equivalent 
to  an  average  ratio  of  the  two  analyses  being  1.19. 

4.1.2  Between-Laboratory  Splits 

The  results  of  the  between- laboratory  splits  are  shown  in  Table  VI-12. 
Analysis  of  variance  showed  that  no  systematic  differences  existed 
between  laboratories,  i.e.  no  laboratory  got  consistently  higher  or  lower 
values.  The  log  transform  was  used  on  all  data  as  a  normalizing 
technique. 

4.2  INDIVIDUAL  FISH  ANALYSIS 

After  the  composite  analyses  were  completed,  a  decision  was  made  to 
analyze  all  144  fish  individually.  Of  this  total,  16  samples  were 
submitted  in  duplicate  to  WAR  and  8  samples  were  submitted  in  duplicate 
to  EPA. 

4.2.1  WAR  Blind  Spl its 

The  results  of  the  16  blind  split  analyses  are  shown  in  Table  VI-13. 
Average  relative  error  was  15.1  percent  which  is  equivalent  to  an  average 
ratio  of  the  two  analyses  being  1.16. 

4.2.2  Between-Laboratory  Splits 

The  results  of  the  between- laboratory  splits  are  shown  in  Table  VI-14. 
Analysis  of  variance  techniques  showed  that  no  systematic  differences 
existed  between  the  two  laboratories.  The  log  transform  was  used  on  all 
data  as  a  normalizing  technique.  Using  mean  values  for  the  eight  samples 
duplicated  within  labs  and  split  between  labs,  the  relative  error  ranged 
from  -29.1  to  +24.3  percent  and  averaged  -7.2  percent  (WAR  values  higher 
than  EPA).  WAR  values  were  higher  for  5  pairs  and  EPA  values  higher  for 
3  pairs.  The  average  relative  error  was  not  statistically  signif icantly 
different  from  zero. 

5.0  CONCLUSIONS 

The  results  of  the  fish  analyses  conducted  by  WAR  are  valid.  These 
results  can  be  utilized,  subject  to  appropriate  recognition  of  the 
analytical  variability  as  determined  from  the  blind  split  analyses. 
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Table  VI-11.  Tabulation  of  WAR  Quality  Control  Blind  Split  Data  for 
Composite  Fish  Samples. 


Replicate 

DOT  (ug/g) 

o,p'  p,p' 

ODD  (ug/g) 
o,p'  p,p' 

DDE  (ug/g) 

o,p'  p,p' 

Total 

DDTR  (ug/g) 

la 

0.76 

0.75 

0.32 

3.1 

0.96 

3.1 

9.0 

lb 

1.1 

0.86 

0.83 

4.2 

1.1 

3.8 

12.0 

2a 

5.1 

4.4 

10 

43 

11 

27 

1O0 

2b 

3.8 

8.5 

14 

59 

13 

36 

130 

3a 

2.2 

1.3 

2.3 

8.8 

2.2 

5.1 

22 

3b 

2.9 

2.5 

2.5 

10 

2.8 

6.1 

27 

4a 

0.32 

0.64 

0.97 

0.61 

0.44 

1.5 

4.5 

4b 

0.50 

0.58 

0.31 

0.69 

0.42 

1.5 

4.0 

5a 

1.3 

1.2 

0.45 

2.2 

0.92 

2.4 

8.4 

5b 

1.4 

0.49 

rH 

VO 

o 

2.9 

1.1 

3.0 

9.5 

6a 

1.5 

1.5 

2.5 

6.6 

2.6 

9.6 

24 

6b 

1.4 

1.5 

2.3 

7.0 

2.8 

9.8 

25 

Table  VI-12.  Tabulation  of  Between-Lab  Quality  Control  Data  for  Composite 
Fish  Samples 


Lab 

Replicate 

DDT  (jig/g) 
o,p'  p,p‘ 

ODD  (ug/g) 
o,p'  p,p' 

DDE  (uq/g) 
o,p‘  p,p' 

Total 

Min. 

DDTR*  (,g/g) 
Ave.  Max. 

WAR 

la 

2.2 

1.3 

2.3 

8.8 

2.2 

5.1 

22 

WAR 

lb 

2.9 

2.5 

2.5 

10 

2.8 

6.1 

27 

EPA 

la 

1.7 

1.1 

2.9 

16 

2.5 

8.1 

32 

EPA 

lb 

1.4 

0.88 

2.4 

14 

2.3 

6.7 

28 

SLI 

la 

1.72 

1.59 

1.98 

12.7 

1.16 

6.72 

25.9 

SLI 

lb 

1.56 

1.48 

1.73 

13.6 

1.00 

6.89 

26.3 

TVA 

la 

2.1 

3.3 

3.2 

14.4 

3.6 

9.0 

35.6 

TVA 

lb 

1.6 

2.6 

2.3 

11.2 

2.5 

6.9 

27.1 

WAR 

2a 

0.32 

0.64 

0.97 

0.61 

0.44 

1.5 

4.5 

WAR 

2b 

0.50 

0.58 

0.31 

0.69 

0.42 

1.5 

4.0 

EPA 

2a 

0.23 

0.24 

0.32 

1.00 

0.44 

1.9 

4.1 

EPA 

2b 

0.24 

0.24 

0.37 

1.2 

0.48 

2.3 

4.8 

SLI 

2a 

0.32 

0.38 

0.32 

0.82 

0.29 

0.98 

3.11 

SLI 

2b 

0.30 

0.36 

0.29 

0.86 

0.27 

1.17 

3.25 

TVA 

2a 

0.25 

0.53 

0.30 

0.75 

0.54 

1.9 

4.3 

TVA 

2b 

0.25 

0.47 

0.25 

0.68 

0.50 

1.7 

3.9 

WAR 

3a 

0.76 

0.75 

0.32 

3.1 

0.96 

3.1 

9.0 

WAR 

3b 

1.1 

0.86 

0.83 

4.2 

1.1 

3.8 

12 

EPA 

3a 

0.33 

0.22 

0.47 

3.1 

0.71 

2.6 

7.4 

EPA 

3b 

0.38 

0.25 

0.57 

3.6 

0.83 

2.9 

8.5 

SLI 

3a 

0.76 

0.89 

0.73 

5.84 

0.64 

4.71 

13.6 

SLI 

3b 

0.78 

0.88 

0.68 

6.18 

0.63 

4.68 

13.8 

TVA 

3a 

0.48 

1.0 

0.65 

3.6 

1.1 

3.6 

10.4 

TVA 

3b 

0.54 

1.2 

0.79 

4.2 

1.3 

4.4 

12.4 

Table  VI-12.  Tabulation  of  Between-Lab  Quality  Control  Data  for  Composite 
Fish  Samples  (Continued,  Page  2) 


Lab 

Replicate 

DDT  (wg/g) 
o.p'  p,p' 

ODD  (ug/g) 

o,p'  p.p' 

DDE  (uq/g) 
o,p'  p.p' 

Total 

Min. 

DDTR* 

Ave. 

( vg/g) 
Max. 

WAR 

4a 

5.1 

4.4 

10 

43 

11 

27 

100 

WAR 

4b 

3.8 

8.5 

14 

59 

13 

36 

130 

EPA 

4a 

4.2 

4.0 

21 

100 

20 

59 

210 

EPA 

4b 

1.8 

1.7 

9.0 

40 

7.2 

22 

82 

SLI 

4a 

4.59 

5.21 

12.9 

40.4 

6.69 

23.2 

93.0 

SLI 

4b 

3.96 

4.77 

12.0 

37.2 

6.28 

21.3 

85.5 

TVA 

4a 

2.1 

<2.1 

10.9 

52.2 

10.5 

36.8 

113 

114 

115 

TVA 

4b 

1.4 

<1.4 

11.5 

54.5 

11.1 

39.3 

118 

119 

119 

Abbreviations: 

WAR  -  Water  and 

Air  Research, 

Inc. ,  Gainesville,  FL 

EPA  -  Envi ronmental  Protection  Agency,  Athens,  GA 
SLI  -  Stewart  Laboratories,  Inc.,  Knoxville,  TN 
TVA  -  Tennessee  Valley  Authority,  Chattanooga,  TN 


*Total  DDTR  values  are  calculated  as  the  direct  sum  of  the  six  isomers  and 
metabolites.  Min.  total  DDTR  calculated  by  setting  all  "less  than"  values 
equal  to  zero.  Average  total  DDTR  calculated  by  setting  all  "less  than" 
values  equal  to  1/2  of  the  detection  limit.  Max.  total  DDTR  calculated 
by  setting  all  "less  than"  values  equal  to  the  detection  limit.  Where  no 
min.  or  max.  figures  are  shown  they  are  equal  to  the  average  value. 
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Table  VI-13.  Tabulation  of  WAR  Quality  Control  Blind  Split  Data  for 
Individual  Fish. 


Replicate 

DDT  (wg/g) 
o,p*  p,p* 

ODD 

o,p' 

(wg/g) 

p.p' 

ODE  (wg/g) 
o,p'  p,p' 

Total  DDTR*(ug/g) 
Min.  Ave.  Max. 

la 

0.21 

0.59 

0.78 

2.5 

0.58 

2.7 

7.4 

lb 

0.12 

0.45 

0.86 

2.9 

0.69 

3.0 

8.0 

2a 

0.70 

0.38 

0.20 

3.0 

0.95 

2.8 

8.0 

2b 

0.70 

0.26 

0.18 

3.2 

0.78 

3.2 

8.3 

3a 

0.30 

0.14 

0.69 

2.8 

0.54 

1.5 

6.0 

3b 

0.30 

1.1 

0.44 

3.0 

0.67 

1.7 

7.2 

4a 

0.30 

0.28 

0.46 

1.7 

3.9 

1.5 

8.1 

4b 

0.44 

0.26 

0.98 

3.9 

1.1 

2.6 

9.3 

5a 

0.43 

<0.23 

0.70 

2.6 

0.69 

2.2 

6.6 

6.7 

6.8 

.  5b 

0.45 

0.39 

0.66 

2.9 

0.97 

2.4 

7.8 

6a 

0.67 

1.6 

1.1 

4.1 

1.3 

6.6 

15 

6b 

0.51 

0.31 

0.84 

6.2 

1.7 

5.2 

15 

7a 

0.62 

0.27 

.  0.19 

0.20 

0.49 

1.6 

3.4 

7b 

0.78 

0.35 

0.17 

1.6 

0.43 

1.5 

4.8 

8a 

0.28 

0.45 

0.26 

1.1 

0.74 

1.6 

4.4 

8b 

0.25 

0.15 

0.17 

1.0 

0.35 

1.2 

3.1 

9a 

0.32 

<0.23 

0.84 

4.3 

0.70 

3.6 

9.8 

9.9 

10 

9b 

0.29 

0.69 

0.75 

4.1 

0.94 

3.3 

10 

10a 

1.6 

2.4 

8.6 

46 

7.6 

32 

98 

10b 

1.4 

1.4 

8.0 

44 

7.0 

31 

93 

11a 

0.03 

<0.03 

0.02 

0.20 

0.04 

0.13 

0.42 

0.44 

0.45 

lib 

0.02 

<0.02 

0.03 

0.26 

0.05 

0.19 

0.55 

0.56 

0.57 

12a 

<0.03 

0.05 

0.10 

1.1 

0.08 

0.78 

2.1 

2.1 

2.1 

12b 

<0.03 

<0.03 

0.09 

0.84 

0.15 

0.64 

1.7 

1.8 

1.8 

13a 

0.69 

0.64 

0.36 

2.9 

1.2 

4.7 

10 

13b 

0.78 

1.6 

0.39 

3.4 

1.4 

5.5 

12 

Table  VI-13.  Tabulation  of  WAR  Quality  Control  Blind  Split  Data  for 
Individual  Fish  (Continued,  Page  2) 


Replicate 

DDT  (ug/g) 
o.p*  p.p' 

ODD 

o.p* 

(pg/g) 

p.p' 

DDE  (pg/g) 
o.p'  p.p' 

Total  DDTR*(ug/g) 
Min.  Ave.  Max. 

14a 

0.20 

0.13 

0.15 

0.85 

0.35 

1.0 

2.7 

14b 

0.14 

0.21 

0.19 

0.99 

0.30 

1.1 

2.9 

15a 

0.27 

0.22 

0.80 

3.4 

0.92 

4.4 

10 

15b 

0.33 

0.42 

0.96 

4.6 

1.3 

5.5 

13 

16a 

0.36 

0.24 

<0.02 

0.09 

0.23 

0.40 

1.3 

1.3 

1.3 

16b 

0.34 

0.14 

<0.03 

0.07 

0.20 

0.29 

1.0 

1.1 

1.1 

*  Total  DDTR  values  are  calculated  as  the  direct  sum  of  the  six  isomers  and 
metabolites.  Minimum  total  DDTR  calculated  by  setting  all  "less  than" 
values  equal  to  zero.  Average  total  DDTR  calculated  by  setting  all  "less  than" 
values  equal  to  1/2  of  the  detection  limit.  Max.  total  DDTR  calculated  by 
setting  all  "less  than"  values  equal  to  the  detection  limit.  Where  no 
min.  or  max.  figures  are  shown  they  are  equal  to  the  average  value. 


Table  VI-14.  Tabulation  of  Between-Lab  Quality  Control  Data  for 
Individual  Fish. 


Lab 

DDT  (wg/g) 
Replicate  o, p'  p,p' 

DDD  { 
o,  p' 

wg/g) 

P.P' 

DDE  (wg/g) 

o,p'  p,p' 

Total  DDTR*(yg/g) 
Min.  Ave.  Max. 

WAR 

la 

0.70 

0.38 

0.20 

3.0 

0.95 

2.8 

8.0 

WAR 

lb 

0.70 

0.26 

0.18 

3.2 

0.78 

3.2 

8.3 

EPA 

la 

1.8 

<0.7 

0.61 

3.0 

1.3 

4.3 

11.0 

11.4 

11.7 

EPA 

lb 

1.2 

<0.7 

0.58 

2.9 

1.1 

3.3 

9.1 

9.4 

9.8 

WAR 

2a 

0.30 

0.28 

0.46 

1.7 

3.9 

1.5 

8.1 

WAR 

2b 

0.44 

0.26 

0.98 

3.9 

1.1 

2.6 

9.3 

EPA 

2a 

0.77 

<0.7 

1.2 

3.3 

1.1 

2.6 

9.0 

9.3 

9.7 

EPA 

2b 

0.68 

<0.6 

1.1 

2.4 

1.0 

2.2 

7.4 

7.7 

8.0 

WAR 

3a 

0.62 

0.27 

0.19 

0.20 

0.49 

1.6 

3.4 

WAR 

3b 

0.78 

0.35 

0.17 

1.6 

0.43 

1.5 

4.8 

EPA 

3a 

0.69 

<0.6 

0.37 

1.2 

0.36 

0.98  3.6 

3.9 

4.2 

EPA 

3b 

0.68 

<0.5 

0.38 

1.5 

0.43 

1.6 

4.6 

4.8 

5.1 

WAR 

4a 

0.32 

<0.23 

'  0.84 

4.3 

0.7 

3.6 

9.8 

9.9 

10 

WAR 

4b 

0.29 

0.69 

0.75 

4.1 

0.94 

3.3 

10 

EPA 

4a 

0.48 

0.58 

0.69 

2.6 

0.75 

2.5 

7.6 

EPA 

4b 

0.42 

0.47 

0.75 

2.9 

0.78 

3.0 

8.3 

WAR 

5a 

1.6 

2.4 

8.6 

46 

7.6 

32 

98 

WAR 

5b 

1.4 

1.4 

8.0 

44 

7.0 

31 

93 

EPA 

5a 

2.8 

<3 

8.1 

29 

9.0 

28 

77 

78 

80 

EPA 

5b 

2.1 

<3 

7.5 

29 

8.1 

27 

74 

75 

77 

WAR 

6a 

<0.03 

0.05 

0.10 

1.1 

0.08 

0.78 

2.1 

2.1 

2.1 

WAR 

6b 

<0.03 

<0.03 

0.09 

0.84 

0.15 

0.64 

1.7 

1.8 

1.8 

EPA 

6a 

0.039 

<0.1 

0.094 

0.59 

0.095 

0.52 

1.3 

1.4 

1.4 

EPA 

6b 

0.041 

0.096 

0.099 

0.60 

0.097 

0.58 

1.52 

WAR 

7a 

0.27 

0.22 

0.80 

3.4 

0.92 

4.4 

10 

WAR 

7b 

0.33 

0.42 

0.96 

4.6 

1.3 

5.5 

13 

EPA 

7a 

0.44 

<  0.4 

1.0 

3.2 

1.3 

4.9 

10.8  11.0 

11.2 

HP  A 

7b 

0.56 

<0.4 

1.1 

4.1 

1.4 

4.9 

12.1 

12.3 

12.5 

VI-29 


Table  VI-  14.  Tabulation  of  Between-Lab  Quality  Control  Data  for 
Individual  Fish.  (Continued,  Page  2) 


Lab 

Replicate 

DDT  (p  g/g ) 
o.p'  p.p' 

DDD  (p  g/g ) 
o,p‘  p.p’ 

DDE  (pg/g) 
o,p’  p.p’ 

Total  DDTR*  (u  g/g) 
Min.  Ave.  Max. 

WAR 

8a 

0.36 

0.24 

<0.02 

0.09 

0.23 

0.40 

1.3 

1.3 

1.3 

WAR 

8b 

0.34 

0.14 

<0.03 

0.07 

0.20 

0.29 

1.0 

1.1 

1.1 

EPA 

8a 

0.32. 

<0.4 

<  0.08 

0.068 

0.12 

0.37 

0.9 

1.1 

1.4 

EPA 

8b 

0.29 

<0.3 

<  0.07 

0.062 

0.10 

0.34 

0.8 

1.0 

1.2 

Abbreviations:  WAR  -  Water  and  Air  Research,  Inc.,  Gainesville,  FL. 

EPA  -  Environmental  Protection  Agency,  Athens,  GA. 


*  Total  DDTR  values  are  calculated  as  the  direct  sum  of  the  six  isomers  and 
metabolites.  Min.  total  DDTR  calculated  by  setting  all  "less  than"  values 
equal  to  zero.  Average  total  DDTR  calculated  by  setting  all  "less  than"  values 
equal  to  1/2  of  the  detection  limit.  Maximum  total  DDTR  calculated  by 
Setting  all  "less  than"  values  equal  to  the  detection  limit.  Where  no 
min.  or  max.  figures  are  shown  they  are  equal  to  the  average  value. 
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